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The Anatomy and Embryology
of the Skin •
D. MICHAEL GRACE '64

INTRODUCfiON
The skin is an organ of widely varied and extremely important functions. It
is a protection against the effects of too much light, and a barrier to disease
organis.ms and water. It contains the peripheral endings of many of the sensory
nerves, plays an important part in the regulation of the body temperature, and
has li mited excretory and absorbing powers. Because of its superficial situation,
it is of great value to the physician in diagnosis. "An appreciation of the anatomy
of the skin, of the normal variation from region to region in the same individual,
of the differences that are a reflection not of pathologic changes but of race, age,
occupation and above all, the physiologic and endocrinologic states-an apprecciation of all these variations is necessary for a proper evaluation of the abnormal."
(.Allen) Such an extensive subject could be covered properly only in a lengthy
discussion. It is hoped to summarize here the important features that are present
in normal skin.

DEFINITION
The skin is a soft, flexible membranous
covering which completely invests the
body, and is continuous at the natural
orifices with the mucous membranes. It
is the largest organ in the body, weighing
three times as much as the liver, and
covering an approximate area of 1.85
square meters in the grown man. It varies
considerably in thickness and consistency
over most of the body, but may be classified under two main headings:
( 1) A connective tissue frame, containing

blood vessels, lymph vessels, and nerves
comprising the denrus.
(2) An epithelial covering, the epidermis.

GROSS FEATURES
The surface of the skin presents a pattern of furrows, folds and wrinkles, reflecting mainly the arrangement of underlying bundles of collagen. Parallel ridges
occur on the palms of the hands and soles
of the feet corresponding to rows of underlying dermal papillae. The whorled, lamellated pattern of these ridges and folds
is characteristic of each individual. Flexure
lines occur on the palms and soles and
JANUARY,
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about joints as a result of local movement.
A series of fine lines, composing a mosaic
of tiny rhomboids, is wide-spread over the
skin of the body.
Color is determined by the pigment of
the superficial layers, by the blood in the
capillaries of the dermis, and by carotene.
It va.ries with race, region of the body, age,
and various cutaneous, nutritional, and
endocrinologic disorders.
EMBRYOLOGY
The skin is derived from both ectoderm
and mesoderm. The epidermis, and its
derivatives, the hair and hair follicles, the
sebaceous glands, and the sweat glands,
arise from ectoderm, as do the nerves.
The remainder of the skin, the dermis, is
mesodermal in origin. This includes collagen and elastic fibres, the arrector pili
muscles, and the blood and lymph vessels
as well as subcutaneous fat. The development of each structure will be discussed
under the individual headings.

EPIDERMIS
The epidermis is non-vascular and consists of cornifying, stratified squamous
1

-The Anatomy and Embryology of the S k i n - - - - - - epithelium. It is thick and horny in nature
on the palms and soles in particular.
Dewlopment
This is an ectodermal vestment originally of two layers:
(1) .A surface layer of flattened horny
cells, the epitrichium.
(2} .A single layer of stratum germinativum, resting on the mesoderm, from
which the multi-layered epidermis is
derived .
Parallel ridges arise during the third
month of fetal development from the
lower surface of the epidermis first upon
the fingers, palms and soles.

Histology
Five definite layers of epidermis are recognized from within outwards as follows:
(1} Stratr1m germinativum-This is a
layer of columnar epithelial cells which lies
on the dermis. It germinates new cells which
are pushed up into the next layer.
(2} Stratum spinosum-It is a layer several cells thick. The cells have become poly-

gonal and flattened and they are nucleated
and rich in cytoplasm. Fine protoplasmic
bridges appear to extend between cells and
give the layer a. prickly appearance. Intracytoplasmic fibrils have been seen with the
electron microscope and are believed to be
the first signs of keratin.
(3) Stratum granulosum--Here, the cells
have become flattened and parallel the overlying ridge or groove. They contain granules
called keratohyalin which appear to be presursors of keratin. The nuclei of the outer
cells are beginning to degenerate.
( 4) Stratum lucidum-This layer, seen
well only on the palms and soles, is thin and
transparent. It consists of clear, flat cells
containing droplets of eleiden, but nuclei
and cell membranes are inconspicuous.
(5) Stratum c-orneum-This is the outermost layer varying in thickness from 0.2 mm.

2

on the forehead to 0.4 to 0. 7 mm. on the
palm and sole. The once living epithelial
cells have become horny scales of keratin.
The keratin is tightly packed on the palms
and soles and is in loose wavy layers on the
rest of the body.
Pigmentation
Melanin of the epidermis is one of the
factors responsible for the color of the
skin. It is present in the dendritic processes of melanocytes inserted between basal
cells. Melanocytes are capable of amoeboid
movement and are found in epidermis
and dermis.

DERMIS
The dermis is a layer of fibrous and
elastic tissue which underlies the epidermis,
ranging in thickness from 0.3 to 3.3 mm .
Development
In the first six weeks, the dermis and
hypodermis consist of ordinary mesenchyme. In the second month, fibrillar interstitial substance is produced and elastic
fibres appear later. The mesenchyme becomes a superficial compact layer, the
dermis, and a deeper loose layer which
forms the subcutaneous tissue.
Histology
(1} Papillary layer-The most superficial
part of the dermis is the papillary layer
which consists of numerous vascular eminences called papillae on which the epidermis
rests. The layer contains many collagenous
bundles.
(2} Reticular layer-The deeper layer is
made up of interlacing bundles of white
fibrous tissue, merging beneath with the
subcutaneous tissue. Slender elastic fibres
are threaded through the layer and thicker
elastic fibres a.re found in the deeper part.

Lymph Vessels
The lymph vessels form a superficial
plexus in the papillary part of the dermis .

U.W.O.
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In the subdermal layer, a deep plexus communicates with the trunks which follow
the subcutaneous blood vessels. No lymph
vessels are found in the epidermis.

Pacinian corpuscles-These large, oval,
onionlike structures are found in the connective tissue of the skin and many other
parts of the body and are concerned with
deep pressure reception.

Blood Vessels

Corp1ucles of RNffini-The corpuscles of
Ruffini respond t o heat stimuli. Each is a
network of nerve fibrils enclosed in an elastic
and collagenous capsule, found in the lower
dermis and subcutis of the palms and soles.

As with the lymph vessels, no blood
vessels are found in the epidermis. A rich
supply to the dermis is maintained by two
parallel, horizontal systems of vessels, the
subpapillary and subcutaneous plexuses.
The superficial capillaries arise from an
arteriolar plexus and form separate loops.
The capillaries drain into the subpapillary
venous plexus. In the pulp of the fingers
and toes and the palms and soles, there
are glomus bodies which function as
arteriovenous anastomoses.
Nerve Supply
The nerves are both medullated and
non-medullated and generally follow the
blood vessels. The system is quite complex,
in keeping with the wide variety of stimuli
received. The main trunks run horizontally
in the subcutaneous tissue and give off
branches which pass into the dermis with
arteries from the subcutaneous plexus.
Slender branches pass into the papillary
bodies. Non-medullated fibres are distributed to the endothelium of the capillaries
and pass through the papillae to terminate
in the epidermis. The hair follicles are
surrounded by a rich basketlike arrangement of nerve fibres.
Nerve Endings
In keeping with its great sensttiVIty to
a wide variety of external stimuli, the skin
is provided with a variety of specialized
end organs as follows :

Meismer corpuscles-These are touch receptors, about 100 microns in diameter,
found in the subepidermal part of the
papillae in the sensitive regions. They are
ovoid structures made up of a central mass
of cells penetrated by irregular nerve
endings, and a connective tissue capsule.
JANUARY,
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End-bulb of Kra11se-These are clubshaped cold receptors, found in greatest
number in the external genitalia and also in
the soles of the feet, mucosa of the tongue,
etc.
Pain receptors-Pain is received by bare
nerve endings in the epidermis. They are
non-myelinated fibres from a plexus deep in
the corium.
CUTANEOUS APPENDAGES
The appendages of the skin are the
sweat and sebaceous glands, the hair and
the nails.
SWEAT GLANDS
Development
The eccrine sweat glands are derived
from the eccrine sweat gland germ layer.
The primordia appear in the palms and
soles in the fifth month. A cylinder of
epithelium extends down into the dermis
from the epidermis, and coils into a tubular ball at its lower end. Lumens develop
in the excretory and secretory parts, and a
myoepithelial and a glandular layer differenti ates in the secretory part.
Apocrine glands derive from the primary epithelial germ layer which also gives
rise to hair and sebaceous glands.
Histology
Sweat glands are modified tubular glands
which occur on most parts of the body and
are most numerous on the palms and soles.
Each one consists of an excretory and a
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-The Anatomy and Embryology of the S k i n - - - - - - secretory part. The secretory part is situated beneath the dermis in subcutaneous
tissue. The tubule is coiled and the secretory cells are cuboidal or columnar in type.
About these cells, are spindle-shaped
myoepithelial cells.
The duct has a wider lumen, and a
double-layered wall of thin cuboidal epithelium. The duct is unbranched and extends
through the corium and directly through
the epidermis to reach the surface as a
grossly visible ostium in the ridges of the
skin. In the epidermis, the duct is simply
an intercellular cleft.
These glands are of two types, eccrine
found over most of the body and apocrine
which are large glands of the pubic, abdominal, mammary and axillary regions.
The apocrine glands have a vastly less
important function than the eccrine glands,
since the apocrine glands are thought to be
vestigial scent glands and do not appear
until puberty. The nerve fibres innervating
the sweat glands are anatomically sympathetic but physiologically cholinergic.

SEBACEOUS GLANDS
These are small, sacculated glandular
organs in the substance of the corium.
They are found on all parts of the body
except the palms and soles and are usually
associated with hair follicles . They are
holocrine glands.
Development

pouchlike alveoli to large, lobular, racemose structures. The centre of each simple
alveolus is filled with large cuboidal or
polyhedral cells which undergo fatty degeneration. Each group of alveoli is
drained by a single duct.
Hair

Hair is found over the entire cutaneous
surface except for the palms, soles and
terminal phalanges. There are various
types of hairs; the lanugo hair of the fetus,
the downy vellus hairs of the infant, and
coarse t erminal hair of the scalp and eyebrows of the g rown person. Each hair
consists of a root, the part implanted in
the skin, and a shaft, the portion projectting from the surface.
Development and Structure
The hair is derived exclusively from
ectoderm except for a dermal component,
the papilla. The developing hair appears at
about the second or third fetal month as a
bud of elongated basal cells. Growth
begins in the upper lip, chin and eyebrow
regions. The developing hair is in effect
a direct invagination of a tube of epidermis
into the dermis. The lower end of the
cylinder partially encloses a mound of
collagen containing blood vessels and
nerves, the papilla. Two projections appear
from the obtuse angle of the cylinder. The
upper forms the sebaceous gland and the
lower the site of a-ttachment of the arrector
pili muscle.

The sebaceous gland anlages appear between the fouth and fifth month as projections from the obtuse angle of developing hair follicles . By the sixth month, they
are found in the skin on the <trunk and
proximal parts of the extremities. Development is almost completed at birth.

The deepest part of the epithelial downgrowth forms the germinal matrix, since it
germinates the hair. The canalized epidermal downgrowth is the external root
sheath. The hair grows due to proliferation
of the epidermal cells of the germinal
matrix. The proliferated cells become
converted into keratin.

Histology

The outer coat of the hair follicle is
highly vascular and is formed mainly of
connective tissue. The inner coat is closely
adherent to the root of the hair, and consists of an external and an internal root

There is a capsule and a lining membrane continuous with the corresponding
layers of the hair follicle, and an epithelial
layer. The glands range from simple

4
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sheath. A hair bulb of polyhedral epithelial
cells is molded over the papilla. The shaft
of the hair consists of the medulla, the
cortex and the cuticle.

and there is often an opaque, white or
pinkish white lunula just anterior to the
covered portion, or root. The three attached edges of the nail rest in grooves over
which are nail folds .

Arrector pili muscles

The membrane covering the posterior
segment of the lunula is the eponychium.
The epidermis surrounding the nail border
is the perionychium and the epidermis
underlying the free border of the nail is
the hyponichium. The nail plate rests on
the germinative zone of the epidermis, the
nail bed. The part beneath the root of the
nail and lunula is the germinal matrix and
is actively proliferative. The rest of the
matrix provides a surface over which the
growing nail glides.

These are narrow elongated bands of
smooth muscle fibres passing obliquely
from the hair follkle, near its base, to the
papillary layer of the dermis. Their action
is to straighten t he hair and eject sebaceous
material. They are innervated by motor
filaments of non-medullated nerves .

NAILS
Development
These appear in the third fetal month as
flat areas on the terminal phalanges. The
epidermis covering the dorsal surface of
the phalanges begins to invade the dermis.
ln t he fifith month, the true nail substance
is produced in a proximal nail groove, the
deep epidermis forming the nail matrix.

The dermis beneath the epidermis of
the nail bed is arranged in longitudinal
grooves and ridges, and is directly continuous with the periosteum of the terminal
phalanx.
REFERENCES
Allen, A., The Skin, C. V . Mosby, St. Louis,
1954.
2. Gray's Anatomy, Longman's Green & Co.,
London, Eng., 1958.
3. Ham, A. W ., Histology, Lippincott, Montreal,
1957.
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Anatomy
The nails are dense, semi-transparent,
horny modifications of the stratum lucidum . The visible portion is called the body

FRECKLES (EPHELIDES)
E. W . Prosser Thomas, The Practitioner,
No. 1103, Vol. 184, May 1960.
Freckles are small, flat, pigmentary
spots of serrated outline with a yellowish
color and usually symmetrical in distribution. There is a tendency to grouping
on exposed parts of the body. They occasionally occur on covered parts (cold freckles). Fair skinned people with red hair are
more susceptible, with the spots more
obvious in the summer.
They appear usually . between six and
eight years, diminish with age and are not
JANUARY,
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congenital but hereditary. Histologically,
an excess of melanin pigment mainly in the
basal layer is the only finding .
The nature of freckles is uncertain but
they may be the simplest form of pigmented nevi. These people show a change of
pigmentary properties of the skin as a
whole, so that in sunlight, the non-freckled
areas become red and irritable and hence
undue exposure should be avoided as well
as artificial ultraviolet light. Freckles are
also aggravated by x-rays and indicate a
generally sensitive skin.
- Eugene M . Biagioni, '61
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Physiology of the Skin
E. DAVID BURK, '63

INTRODUCI'ION
The skin is the largest organ in the body, and, as in other instances, one is
not conscious of his skin when it is healthy. It assumes many physiological roles
which are important, not only for its own maintenance, but for the normal well·
being of the rest of the body. In diseases, very distressing signs may occur on
the skin, such as itching, or damage to the skin may represent a danger to life
itself, as with burns. The following paper deals with the physiology of the skin
as regards its functional relationship with the remainder of the organism.

I. PROTECTIVE FUNCTION

A. Surface Film
The first line of defense of the skin
against the environment is a thin pliable
film of emulsified material. Antisepsis,
buffering of acid and alkali, and control
of hydration of the horny layer are functions of this film .
Constituents of this film are:
1. Products of sweat gland activitylactic acid, amino acids, urea, and
ammonia.

gradually declines until the layer reaches
a certain thickness. Excretion may then
halt or stay at a minimum rate. The effect
is due to two forces, a "glandular pressure" (i.e. excretion of sebum through the
force derived from the proliferation of the
gland) and a counterpressure (represented
by the viscous surface layer of the secreted
sebum). Once a certain lipid surface thickness has been deposited, the counterpressure overcomes the glandular pressure.
2. Age and Sex Influences

- triglycerides, free fatty acids, and
wax alcohols.

Excreted sebum is small in amount in
childhood, increases rapidly with oncoming puberty and levels out to constant
values at the end of puberty.

3. Products of the cornification process
- sterols, amino acids, pentoses, phospholipids and complex polypeptides.

Sex differences in the adult before senescence are debatable, but in women (only)
there is a significant drop with aging.

2. Products of sebcaceous gland activity

The sebaceous gland exhibits the holoportant factor in production of this surface
layer.
1. Excretiotz

3. Hormonal Influences

Pubertal development of the sebaceous
glands is an effeot of testicular hormone
in the male and of progesterone in the
female.

The sebaceous gland exhibits the holocrine mode of secretion. The basal cell
protoplasm is rapidly transformed into a
mixture of lipids and as subsequent cell
generations accumulate towards the centre
of the gland, large cytoplasmic fat droplets
are observed. With breakdown of the cell
membrane, a fatty mass diffuses into the
follicular canal.

This is a lining of tough, fibrous material and varies considerably in thickness
over the body, being thickest on the palms
and soles. A peculiarity of this layer is that
it increases in thickness in response to
trauma.

If the fat surface film is removed, fat
excretion occurs at a rapid rate which

It is a definite physical barrier to electromagnetic waves, micro-organisms, parasites,
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and noxious chemicals. Its principal ingredient is keratin, a tough fibrous protein .
This layer is highly resistant to acid and
alkali as well as common enzymatic proteolytic agents. The physiological process of
continuous shedding off of the stratum
corneum casts off adsorbed substances
which eventually might penetrate.
C. Barrier Area

Where the horny layer meets the granular layer there is a specialized area of
keratin which appears to function as a
selective barrier to absorption . Substances
that are both water and fat soluble are
most likely to pass through this area. It
is quivalent to the stratum lucidum present on the palm and sole. If this barrier
area is damaged, practically any molecule,
regardless of size or other characteristics,
will pass through the epidermis.

nerve impulse reaches the level of consciousness in the brain, a sensation is
experienced. The skin mediates three main
modalities of sensation ; pain, touch, and
temperature.
A. Pain

The pain sense includes pricking and
burning pain, itching and tickling. True
cutaneous pain has two qualities :
1. bright, pricki11g pain which is momentory, temporary and well-localized. The conducting fibres here are fast.

2. burning pain which is diffuse. Conducting fibres here are slow.

Pain spots on the skin are distributed
more densely than spots of othe.r modalities. Pain is mediated by free nonmydinated endings of widely ramifying fibres
which have a plexiform arrangement.

D . Cellular Epidermis
The fibrous protein of epidermal cells
is similar in many respects to keratin . The
intercellular bridges or desmosomes, hold
the cells together and make the epidermis
a unit which prevents penetration of the
skin .

E. Melanin Pisment
This pigment protects the organism
from ultra violet light. In normal skin,
exposure to light results in darkening of
pre-existing mdanin as well as formation
of new melanin. Heavily pigmented skin
is more resistant to external irritants.
F. Sweat Glands

Part of man's protection against a warm
environment is his ability to sweat and
change peripheral blood flow. These will
be fully discussed later in this paper.
II. CUTANEOUS SENSATION
Sensory endings in the skin represent
mechanisms which transform environmental energies into nerve impulses. If the
jANUARY, 1961

B. Touch
This includes both light touch and
pressure.
1. Tor~eh

This is due to Meissner's corpuscles in
the corium, Meckle's disks about hair
follicles and nerve terminals about the
sheaths of hairs.
2. Preu11re

Pacinian corpuscles and Golgi-Mazzoni
endings are responsible for pressure sensations.
Most authors feel that touch is a specific
"sense of deformation" and the thresholds
and intensities of tactile sensation depend
on the degree and velocity of deformation .
C. Thermal Sensitivity

The temperature of the skin rises sharply
from the outer surface of the epidermis
toward the upper part of the corium. The
peak of temperature corresponds to the
superficial ( subpapillary) arterial plexus.
A fall of temperature in the middle and

7

--Physiology of the S k i n - - - - - - - - - - - - - - lower corium has been noted. The general
phenomenon is known as the thermal
gradient of the skin. Excitation of thermal
receptors occurs when the normal gradients
of the skin are altered by thermal stimuli.
1. Cold Receptors

The cold end organ receptor is the
end-bulb of Kraus; this occupies a superficial position in relation to warm receptors. Cold receptors are stimulated when
the cold stimulus, by cooling the surface,
causes an augmentation of the steep gradient in the superficial layers.
2. Warm Receptors

The end-bulb of Ruffini is the warm
receptor for the skin. Adaption to warmth
is more rapid than that to cold because
warmth receptors, lying deep, are more
protected by vascular reactions.

IU:

T~OREGULATORY

FUNCfiON
Man is a homeothermal animal and loss
of heat in the body is continuously adjusted to heat production in order to maintain heat balance and constant body
tern perature.
A. Heat Loss Through the Skin
1. Radiation

Like any object that is warmer than its
surroundings, the skin radiates heat to the
environment in the form of infra-red
rays. The amount of energy lost by radiation from ,the skin amounts to about 60%
of the total heat lost by the body.
2. Con11ection

The air directly in contact with the skin
is warmer than the air of the atmosphere
under ordinary circumstances, and this
"private climate" is continuously replaced
by cooler air_
3. E11aporation
Evaporation of water from the skin
causes heat loss due to the latent heat of
the water to vapour transformation.

8

B. Vasomotor changes serving thermoregulation
1. Range and 11ariability of skin circulatio11

Blood flow in the skin varies from a
minimum of about 0.5 t o l.Occj min/lOOcc
for tissues in full vasoconstriction to a
maximum of 90 ccj min/ lOOcc for tissues
in full vasodilation. Acclimatization to
heat results in even higher maximum
values and, as is readily apparent, the
range is at least one hundred fold . The
needs of the skin tissues are filled by the
minimal level of blood flow . The blood
flow in the skin of the digits varies greatly
from moment to moment.
2. Function of 11ascular control to the skin .

The tremendous variation in range and
the rapid fluctuation in the rate of blood
flow serve the enti re organism. The skin
arterioles are always in a transitory state
either of constriction or dilation and the
frequency of recurrence of vasoconstriction depends on whether the individual
as a whole is warm or cold. The unique
arterio-venous shunts of the skin greatly
increase blood flow and by-pass the resistance offered by the capillary bed. The
increase in flow results in increased skin
temperature and, consequently, increased
heat loss. This function has great activity
in the hands and feet, moderate activity
in the arms and legs and little on the forehead, chest and epigastrium. This mechanism is controlled by the central nervous
system.
IV SWEATING

Sweating from the periphery of the
body can be elicited from the sweat glands
by two mechanisms.
A. Non-nervous eccrine sweating
This is the response of the sweat gland
cells to direct application of heat, if the
heat is sufficiently intense. This resonse
is limited to the area of stimulation and
is much more difficult to elicit on the
palms and soles than elsewhere. The skin
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temperature required experimentally to
produce this appears to be well above 40°C
and probably hardly ever occurs naturally
because the heat required may damage the
tissue and cause blisters. Besides heat,
acetylcholine, pilocarpine and hexadienol
can cause this type of sweating locally.
B. Nervous excitation of sweating
This is a reflex phenomenan and can be:
1. axon reflex
2. intrasympathetic reflex
3. spinal or bulbar reflex
4. diencephalic or cortical reflex
Physiologically, the most common event
is generalized sweating in response to
localized or generalized thermal stimuli.
The efferent path of this long reflex has
been well established, but the afferent path
is still controversial. Although the sweat
glands are innervated by anatomically
sympathetic fibres they respond to parasympathetic chem ical stimulation.
a. Thermoreg11latory sweating
General sweat outbreak ts effected in
two ways:
1.

Warmed blood arrives at the brain
and stimulates hypothalmic thermoregulatory centres.

11.

Afferent nerve impulses arriving
from the periphery stimulate the
same centres via a long reflex mechanism (some workers question the
existence of this mechanism).

b. Mental sweating
Sweating has a cortical representation
in the premotor area (area 6 of Brodman
or area frontalis agranularis). In experimental cats, destruction of this area of
cortex results in no sweat induced in the
contralateral side by "emotional" stimuli.
Stimulation of the cortex by sensory stimuli acting on the conscious psychic sphere
elicits sweating primarily on palms and
soles, but eventually all over the body
surface.
JANUARY,
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Composition of sweat
Eccrine sweat is a clear aqueous solution
containing 99.0- 99.5% H 2 0 and 0.5 - 1%
solids. Half of the solids are inorganic salts
(mostly sodium and chloride) and half
organic substances (half of this is urea) .
It is normally hypotonic and at high rates
of sweating it may approach almost isotonic concentration. Sweat glands are rather
efficient barriers against the elimination of
glucose, but the sweat glands do not regulate
the composition of blood plasma (in regard
to water, salt or acid-base equilibrium) to
any significant degree.

V. WATER AND SALT REGULATION
A great mass of water is accumulated in
the corium, normally as much as 7.5 kg. in
a 65 kg. man. In contrast with other
organs, shifts in water content can occur
in the corium without any appreciable disturbance. Excess water is stored there, and in
severe dehydration the largest water loss is
born by the connective tissue mass
of the skin . The water in skin is mainly
interstitial fluid, and this forms a large
percentage of the "available water" of the
body. The water passing through .the skin
by diffusion and osmosis is termed insensible perspiration.
If the organism is overloaded with sodium chloride, the skin takes up most of the
excess. If salt in the body is withdrawn,
the available salt in the skin is primarily
utilized to maintain the salt content of the
blood and internal organs.

VI. PERCUTANEOUS ABSORPTION
A. Definition
Percutaneous absorption is the penetration of substances from the outside of the
skin, and thmugh the skin into the blood
stream.
B. Absorption of single compounds and
groups of compounds.
The skin represents a poor, but selective
absorptive surface.

9

--------Physiology of the

Ski1~!---------------

1. Water

There is no transepidermal inward movement of water, although some water may
penetrate via the appendages.
2. Electrolytes

The epidermis is a superficially located
barrier preventing the penetration of electrolytes. If the barrier is broken by very superficial injuries to the skin or by natural
disease processes, the skin becomes freely
permeable to electrolytes.
3. Lipid-soluble substances
These are fairly rapidly and completely
absorbed through the skin.
4. Phenol
It penetrates the skin rapildy.
5. H ormones
Estrogenic hormones, testosterone, progesterone and desoxycorticosterone penetrate
the intact skin rapidly.

6. Vitamins
The lipid soluble vitamins penetrate the
skin with ease. Lipid soluble derivatives of
the water-soluble and lipid-insoluble vitamins are absorbed.

The salts of lead, tin, copper, arsenic, bismuth, antimony and mercury tend to form
compounds with the fatty acids of the
sebum and thus be absorbed.
9. Bases
Substances which are in the gaseous form
at ordinary temperatures easily penetrate
the skin, except carbon monoxide. The
most important are oxygen and carbon
dioxide, especially 1n cases of local
asphyxia.
SUMMARY
The main functions of the skin are protection, cutaneous sensation and thermoregulation. In addition, its role in salt and
water regulation and its absorptive properties are significant in health and in
various disease processes.
This makes the skin an important organ
- tissue in the preservation of the internal
environment and of the life of the organism.
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Actinic Radiation m
the
Etiology of Cancer of the Skin
HERBERT

J.

MANZ, '63

INTRODUCI"ION
Ever since Unna in 1894 first related chronic dermatitic changes and occupational carcinomas of the skin in farmers and sailors to exposure to sunligh t, and
specifically to the ultra-violet fraction of the solar spectrum, research has been
condu ct~ to elucidate the mechanism of th is photobiological effect. It is now
generally conceded that of the physical agents, solar radiation is the most potent
and most frequent carcinogen for skin, even though effects are very slow in making
their appearance.

PHYSICAL CONSIDERATIONS
That melanin does play a decisive role in
the prevention of cutaneous carcinogenesis
is attested to by the high incidence of skin
cancer in
(1) the white race as compared with darkskinned races

(2) the equally high incidence in Negro
albinos as compared with their normally pigmented brethren

(3) the equal rate of skin cancer among
white and Negro people on areas
covered by clothing.
Length of exposure to sunlight is an
important factor in the production of skin
cancer. The number of sunshine hours is
approximately in direct proportion to
proximity to the equator. These facts are
revealed in the following table: 1
Cancer of the Skin: Age-Adiusted Incidence
Rates by Geographical Region, Site and Race,
United States of A merica, 1947 (Rates per
100,000 pop11lation)
Face, head, neck Other
lVhite
North
26.8
6.6
South
120.6
22.7
80.8
West
14.9
N on-White
North
2.1
2.2
South
2.5
2.9
JANUARY, 1961

The incidence of pathological skin lesions due to solar radiation increases proportionally with age, being especially frequent after the sixth decade.
Men are much more frequently afflicted
with cutaneous carcinomas than women,
because of their occupation. However, in
high latitudes, where the frequency of skin
cancer is low, the male preponderance is
reduced. Thus, of 3,049 squamous-cell
carcinomas reported to the Danish Cancer
Registry (1943-47) , 1,749 were in men,
1,300 in women.

PHYSIOLOGICAL CONSIDERATIONS
In their study of cutaneous malignancy
and degenerative changes of the dermis in
relation to a.reas exposed to the sun,
Mackie and McGovern divided humans
into three main types, skin pigmentation
being the criterion.
T ype 1 comprises the fair-complexioned
person with little or no inherent pigment
and little tendency to form more on exposure
to sunlight, although he may freckle. Melanin forms nuclear caps in the distal cytoplasm of some basal cells.
T ype 2, the olive-skinned person, possesses considerably more natural melanin in the
basal cell layer and readily produces more on
exposure to sunlight. The pigment is also
abundant in the adjacent dermis.
11

I

--Actinic Radiation in the Etiology of Cancet· of the Skin---Type 3, the dark-skinned person (Negro,
Australian Aborigine) has melanin distributed liberally in all layers of the epidermis and the distal portion of the dermis.
Since type 3 shows little or no reaction
on exposure to sunlight, it will not be considered in the subsequent discussion .
Cutaneous reactions to ultra-violet lig ht
in type 1 are erythema and cornification;
in type 2 there is increased pigmentation,
while erythema follows only upon prolonged exposure.
Since melanin shows an absorption peak
at 3000A, well within the range of the
ultra-violet portion of the solar spectrum.
(2900-3400A), its presence in the basal
cell layer of type 2 greatly diminishes per·
centage transmission of ultra-violet light
to the dermis . In type 1, the erythema is
caused by a direct effect of ultra-violet
light on the subpapillary venous plexus.
The increase in thickness of the stratum
corneum is due to a humoral agent released by the photobiological reaction in
the dermis and serves as a partial protective
barrier to the penetration of ultra-violet
light.

PHOTOBIOLOGIC EFFECTS OF
ULTRA-VIOLET LIGHT ON THE
DERMIS
Collagen Degeneration. "Farmers' skin"
typically appears on the forehead and sides
of the neck as "a simple mottling of
pinhead-sized, non-elevated yellowish areas
in an otherwise normal skin" 2 • This pro·
gresses to loss of elasticity, thickening ,
furrowing, and irregular pigmentation.
This collagen degeneration ("senile elastosis" or "solar atrophy") commences
around the subpapillary venous plexus of
exposed areas and slowly extends into the
dermal papillae until no normal collagen
remains. The effect of ultra-violet light
on the blood vessels is an impairment in
metablism of the surrounding connective
tissue and basal cell layer of the epidermis,
which atrophies.

12

SOLAR KERATOSIS
Solar keratosis is a pre-cancerous condition of exposed areas with a dyskeratotic
epidermis, advanced collagen degeneration
and some inflammatory-cell infiltration in
the dermis. Hyperkeratotic excrescences or
smooth atrophic areas are usually seen.
The lip and dorsum of the hand are particularly susceptible. A high percentage of
cases with solar keratosis develop squam ous-cell carci noma of the skin.

KERATOACA.NfHOMA
The lesion is a self-healing hyperplastic
epidermal nodule with a characteristic indentation ( not invasion!) of the dermis.
A predisposing factor is ultra-violet light
exposure leading to collagen degeneration
of the dermis with inflammation.

SQUAMOUS-CELL CARCINOMA
"Squamous-cell carcinoma of the skin
occurs on the same areas, in the same age
groups, and with the same relationship to
cutaneous pigment as solar keratosis" 3 • It
has been established that every squamouscell carcinoma associated with collagen
degeneration has commenced as a solar
keratosis. As with solar keratosis, the lips
and dorsum of the hand are most commonly affected. Also, the lip shows an
increased incidence of squamous-cell carcinoma at an earlier age than any other
site. This must be linked to <the absence of
pigment and the attendant facility of col lagen degeneration. However, it must be
pointed out that other agents are carcinogenic in this malignancy.

BASAL-CELL CARCINOMA (RODENT
ULCER)
In contra-distinction to sq uamous-cell
carcinoma, this cancer only rarely affects
the lips and dorsum of the hand but is
predominant on exposed areas of t he head
and neck, even though age incidence,
relationship to solar exposure, and pigmentary type are identical with solar ker-

U.W.O.

MEDICAL JoURNAL

atosis. Some basal-cell carcinomas are associated with inherited abnormalities, such as
a latent nevoid condition, but even these
are accelerated and intensified in their
development by the biologic reaction of
the dermis to ultra-violet light. A fraction
of cases is of purely endogenous origin
without collagen degeneration .

cinoma, and basal-cell carcinoma in
the pathological range.
In these persons, the ultra-violet or acti nic fraction of the solar spectrum acts on
the subpapillary venous plexus of the
dermis and thereby promotes carcinogenesis.
•Raven, R. W . Cancer, 6, p. 474.
Archives of Dermatology, 78, p. 224.
lbid., 235 .

2 A.M.A.

SUMMARY
Excessive exposure to solar radiation
of persons with inadequate pigmentation
of the skin leads to
( 1) erythema and cornification of the
skin in the physiological range of
the biological effects of uJtra-violet
light ;
( 2) collagen degeneration and associated predisposition to solar keratosis,
keratoacanthoma, squamous-cell car-

SYSTEMIC CORTICOSTEROIDS
IN DERMATO LOGY
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The effect of steroids is purely morbidi tatic; they do not cure disease. The skin
allows systemic, topical, or local injection
because of its accessability.

ic u e. Apart from routine clinical observation, examination of the urine for sugar,
and the recording of blood pressure and
weight should be carried out daily. Serum
sodium and potassium estimations are made
weekly. An antacid preparation and a potassium supplement should be presented
with higher dosage schedules. Principal
contraindications are heart disease, peptic
ulceration and diabetes mellitus.

In systemic therapy, decision must be
made for the use of steroid only after careful appraisal of the risk. Depression of
connective tissue reactivity is the principal
effect on the skin. Undesirable side-effects
are: sodium retention and edema, potassium depletion, nitrogen depletion, and
demineralization of bone, peptic ulceration
with perforation or hemorrhage, hypertension, diabetes mellitus, tuberculosis, septicemia or internal abscess formation , psychosis, myopathy and wasting. In general,
prednisolone is the best for routine system-

Indications for systemic therapy are
1) Those whose life is or may be in danger :
acute systemic lupus, pemphigus, severe acute
drug reactions, Stevens-Johnson syndrome,
2) Those with
anaphylactoid purpura.
severe acute dermatoses expected to be of
short duration : acute lichen planus, contact dermatitis and drug reactions. 3)
Those with benign chronic disabling disorders : widespread eczema and exfoliative
dermatitis, severe alopecia areata, psoriasis,
and sarcoidosis.
- Eugene M . Biagioni, '61

C. D . Calan, The Practitioner, No. 1103,
Vol. 184, May 1960.
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Light Sensitivity Skin Eruptions
and Recent Advances in Their
Management
JIM SNIDER, '62

INI'RODUCTION
Numerous skin eruptions are made worse by exposure to sunlight. A number
of skin reactions are caused primarily by exposure to sunlight Most of the
abnormal reactions are due to hypersensitization of the patient to sunlight, with
a resulting phototoxic or photo-allergic reaction.

DISCUSSION
Dermatitis produced by exposure to
light, may be simply irritative, or on an
allergic basis. The skin has certain physiological characteristics which protect it from
burning due to sunlight. The determining
factors of individual susceptibility to
burning are,
1. the thick11ess of the horny layer,
2. the location a11d amount of cult111eONI

pigment preient.

Normally, skin, on exposure to sunlight,
reacts with an immediate erythema, and a
delayed hyperpigmentation reaction several
days later. However, this susceptibility to
irritation by sunlight is altered in some
people by a photosensitization mechanism, whereby the reaction is altered by
some chemical, or other agent in the skin.
This is seen most often in blondes, redheads, and persons with fair skin. There
are essentially two types of reactions:
phototoxicity and photo-allergy.

thema will begin in hours, which will persist for days, leaving a residual hyperpigmentation. The erythema is a quantitative
reaction. If there is enough sensitizer in
the skin, and adequate exposure to light
of the wave length absorbed by it, blistering will result. There is no refractory or
incubation period in this type of reaction.
(e.g. - sulfanilamide erythema)
Photo-allergy
A second delayed reaction may appear
on the exposed skin after several days.
This consists of a papular, U[ticarial, or
eczematous eruption without any residual
hyperpigmentation. This reaction can be
passively transferred to the skin of another
individual, and is not dependent on any
specific wave length of light.

Phototoxidty

It is postulated that light changes a
substance normally present in skin (proantigen) to an antigen. Then in susceptible
individuals, antibodies are produced in
response to the antigen. There is a resultant antibody-antigen reaction in the skin
causing the eruption. Antimalarial drugs
can be used to treat this type of condition.

If a photosensitizing substance is located
in the skin, usually in the prickle cell layer,
in the required amount, and then exposed
to the wave length of light in its absorptive spectrum, a reaction occurs. An ery-

In sensitive individuals, the skin has a
horny layer of normal thickness, but it
lacks protective pigment. The wave-lengths
of light producing these reactions, are almost all below 3800 A, with most

14
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being in the ultra-violet part of the
spectrum.

CLASSIFICATION
It is convenient to classify skin eruptions
as caused by sunlight, or affected by sunlight.

A. Physiological response of skin to sunlight.
- sunburn and increased pigmentation.
B. Diseases caused by sunlight.
1. Polymorphic light eruptions. (Urticaria

erythema or eczema). These are probably
of allergic etiology, in response to certain
sensitizing substances either in the skin, or
from without.
a. Agmts causing photosemitization after
ingestion.

Sulfonamide, Quinine, Eosin, Dedomycin, Barbiturates, Fluorescein, Methylene blue.
b. Agents ca11si11g photose11sitizatio11 whe11
applied to the ski11 .

Coal tar and its derivatives
Sulfonamides
Contact with plants of umbelliferou
group
Figs, buttercup, mustard group.
2. Solar Urticaria
This rare reaction affects the skin of the
trunk, legs and arms which is not exposed.
Small urticarial lesions develop within minutes of exposure of some part of the body to
unlight.

C. Group of skin conditions which are
made worse by exposure to sunlight
which will not be discussed.
TREATMENT

A. General Considerations
Treatment of the particular condition
depends on:
1. Type of photowuiJi.Vity reac·tibn ... ·: ·

2. Stage of the disease. - chronic.

- acute.
JANUARY, 1961

Many drugs and combinations of drugs
must not be used topically since they are
responsible for sensitizing the patient, and
may actually cause an exacerbation of the
condition.
e.g. Penicillin
sulfathiazide
antihistaminics
'caine' anesthetic

B. Specific Therapy
New methods of preventing the sun's
rays from reaching the skin surface, as
well as different ideas in management of
existing lesions have been developed .
1. Prophylaxis:

a. Avoid exposure to sunlight during
hours of maximum intensity-8:00 a.m. to
4:00 p.m., especially in the summer months
- June, July and August.
b. Wear protective clothing when exposure to sun is unavoidable.
c. Avoid the ingestion of any of the
sensitizing substances mentioned before.

d. Chemical sunscreening agents applied
directly to the skin. The sunscreening
chemical must absorb the wave lengths of
light producing eruptions---t:hat between
2300 A - 3000 A. The following compounds are effective:
- Salol - used at 10% concentration in
an ointment base.
- Para amino benzoic acid - 10- 15%
concentration in ointment base. This
compound may cause sensitization in
some people, therefore care must be
exercised.
e. Antimalarial agents-plaquenil and
aralen, given orally are effective sometimes
in preventing or reducing the reaction to
the sunlight.
2. T reatmmt ·of lesiom :

a. Ordinary mild erythema can be treated .with po_w der baths, (zi~c oxide1 talc,
zinc stearate) or colloid oatmeal baths.
1~

--Skin Eruptions and Recent Advances in their Management--b. H there is a sensitizing substance such
as sulfanilamide or other drug present, this
must be removed in order for any treatment to be effective.
c. Secondarily infected lesions should
have a specimen taken for culture and antibiotic sensitivity tests. They should be
thoroughly cleaned with soap and water
and then the appropriate antibiotic ointment applied.

d. Steroid therapy can be used systemically to reduce the severe inflammatory
reaction of dermatitis caused by sunlight.

CONCLUSION
The mechanism of production of skin
eruptions due to sunlight has been discussed . The main emphasis in treating these

OCCUPATIONAL DERMATITIS
S. T . Anning, The Practitioner, No. 1103,
Vol. 184, May 196o.
This is an eczematous dermatitis provoked by irritant dusts, liquids or vapors
encountered at work. External factors may
be primary irritant substances such as acids,
alkalis, turpentine or sensitizing agents
(allergens) . Sensitization usually leaves the
epidermis permanently allergic to the substance concerned and cross-sensitization
may occur.
It may arise in several ways :- 1) from
contact with primary irritant substances
e.g. weed killer, 2) from a substance to
which an allergy has developed, 3) from
exposure to aggravating conditions in a
person prone to constitutional eczema, 4)
after repeated wear and tear on the skin.

The history is very important such as
the type of work, contact substances, length
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conditions must be on prophylaxis, utilizing sunscreening chemicals and protective
clothing, etc. Steroids are effective in dealing with inflammatory exacerbations of some
of these reactions.
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of employment, sudden or delayed eruption considering allergy in the former and
primary irritant substance for the latter.
It may be necessary to watch the man at
work. The interval between exposure and
eruption is important. If it improves on
stopping work, industrial dermatitis is
considered, if not, then further investigation is essential. Where a sensitizing
agent is involved, attempts should
be made to eradicate it and if this fails,
then a change of job is necessary. A history
of previous skin trouble and a general
medical history is important. Family history is important from hereditary and also
from a social standpoint.
Examination of the patient should include a general investigation and not only
a consideration of the involved areas of
skin. Early treatment is essential and is the
same as that of eczematous dermatitis in
general.
E. M. Biagioni, '61
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Common Hereditary

Diseases of the Skin
JOHN MAURICE L. DOHERTY, '62

INTRODUCTION
The following are three main types of inheritance. ( 1) Where abnormality is
met with in one or more siblings, but seldom in their parents or children. This is
technically described as reussive, but is often referred to as familial. (2) Where
abnorma.lity is directly transmitted from affected members of a family to some
of their children, who later transmit it in turn to their offspring. Normal children
do not transmit the abnormality. This is commonly stated to be hereditary but is,
technically dominant. ( 3) Where abnormality is transmitted by apparently normal
females, only affecting some male siblings of the family. This type is known as
sex-lit~ked rereuive.
Variation of these types occurs, such as recessive abnormalities (e.g some
cases of Albinism), irregular dominants, double dominants, and others.
This discussion will be limited to those disorders which are known to have
unquest ionably important inherited factors. Other diseases in which inherited
factors exist, but do not appear to have such causative importance (e.g. Psoriasis,
Atopic D ermatitis, Acne Vulgaris etc.) are not described here.

ICHTHYOSIS
This is a congential abnormality of cornification in which the skin is exceedingly
dry and scaly. It is hereditary and familial
in origin, but the exact cause is not known .
The pathological picture shows thickening of the stratum corneum which rests
on a poorly developed stratum mucosum.
The granular layer may be absent. Hair
follicles are dilated and plugged with
horny material. The sebaceous glands are
atrophied and the subcutaneous fat is
decreased in amount.
The disease begins early in life but is
seldom noticed until the end of the first
or second year. If severe, scales are large,
thick, dirty brown or blackish in color.
They are frequently large and are separated
by fissures, giving the typical alligator skin
appearance. Scales on the scalp and face
are usually very fine. The hair is dry and
the nails are brittle. In cold weather when
natural skin secretions tend to be decreased
the condition often becomes much worse.
Remission in adolescence is common. IchJANUARY,
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thyotic patients are very susceptible to
various forms of dermatitis and eczema.
Treatment:
1. Use of soap kept to a minimum.

2. Application of ointments containing

salicylic acid (3%) to soften and loosen
scales.
3. "Aveeno Oilated"-3 tablespoons to
half a tub of tepid water for baths
every other day.
KERATODERMIA PALMARIS ET
PLANTARIS
In this condition, there is great thickening of the skin on the palms and soles. It
is a hereditary disease but the cause is
obscure. The only histological feature of
note is the tremendous hyperkeratosis of
the stratum corneum, the rest of the skin
presenting a normal appearance.
Clinically, both palms and soles are covered with thick, yellow, semi-translucent
skin which occasionally extends to the
dorsal surface especially around joints. The
17
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--Common Hereditary Diseases of the S k i n - - - - - - - - margin is clearly defined and often has an
erythematous border. The surface of the
involved areas is rough, hard, and is often
deeply fissured. When accompanied by
hyperidrosis, the skin has a sodden appearance.

framammary region, they may become
secondarily infected and malodorous. Histologically, there is marked hyperkeratosis,
acanthosis, and epithelial hyperplasia. In
the negro, more melanin pigmentation is
seen in the basal layer.

Treatment : The skin may be softened by
the application of 4-10 % salicylic acid in an
ointment or plaster.

The differential diagnosis of this disease
includes Senile Keratosis, Pigmented moles
and Basal Cell Carcinoma.

XANfHOMAS

Treatment consists of the application of
carbon dioxide snow, or electrodessication
and curettage.

Xanthomas are large or small localized
yellow to yellow-red deposits of fat or
fat-like substance in the skin. In Familial
Hypercholesterolemia, which is inhereted
as a Mendelian dominant, any or all types
of xanthomas may be seen. These include
Xanthoma tuberosum, Xanthelasma, papular and nodular xanthomas, and xanthoma
disseminatum. In Idiopathic (familial) hyperlipemia, the basic defect is a slow
removal of ingested fat from the serum.
The cutaneous lesions in this condition are
smaller than t hose found in the hypercholesterolemia form and tend to appear and
disappear with variations in serum lipid
levels. Ulceration of these lesions may occur.
Treatment is generally unsatisfactory although some cases will respond to a low fat
diet.

SEBORRHEIC KERATOSIS
This disease, which is inherited as a
Mendelian dominant, is characterized by
warty growths which appear very commonly on the trunk, head, and neck of
middle-aged or older individuals. The
lesions usually occur on covered areas, are
multiple, and almost never precancerous.
Dermatosis papulosa nigra is the corresponding disease seen in the neg ro.
Clinically, the lesions are sharpely circumscribed, sof-t, often oval-shaped, brownish to black in color, with a greasy scale.
The hyperkeratotic lesions often present a
"stuck-on" appearance. The surface is initially greasy, later becoming dry, firm,
and roughened . If they occur in the in18

TELANGIECTASIA
This is a bright red, persistant, irregular,
linear dilata-tion of existing vascular network in the superficial layers of the
dermis. The lesions are multiple or single,
easily blanched on pressure and are more
marked with conditions causing an increased flow of blood to the area. They do not
bleed easily but large raised lesions may
ooze with slight trauma.
Hereditary hemorrhagic telangiectasia
(Rendu Osier-Weber Disease) is one type
of telangiectasia with a definite hereditary
etiology. It is characterized by localized
thinning and dilatation of capillary walls,
with the appearance of small punctate and
irregular red lesions that bleed easily. The
lesions are found on the tongue, mucous
membranes of the mouth and upper respiratory passages, face, and fingers . Bleeding
is usually slight, although with widespread
involvement, it may be difficult to control
all oozing.
Treatment includes the local application
of topical thrombin, "Gelfoam", electrocoagulation, and possibly cyclic estrogen
therapy.

URTICARIA PIGMENI'OSA
This is a chronic systemic disease characterized by pigmented macules or papules
and nodules, and sometimes bullae. Hepatomegaly and splenomegaly a.re commonly
present. The disease is often transmitted
as a recessive.
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Histologically, there is a dermal infiltrate, chiefly of mast celfs. Mast cells may
be found in the liver, spleen, lymph nodes
and other organs.
Three clinical types are described.
(a) Urticarial type-The lesions are macular
or papular, reddish or yellowish
brown in color, and oval or round in
shape. When rubbed, they often become red. Discrete lesions sometimes
coalesce to form larger irregular lesions. The trunk is most commonly
affected, also the neck, scalp, face,
soles, and palms.
(b) Nodular type-Here the lesions are
single, round, or plaque-like. Whealing occurs after scratching. Trunk and
extremities are most commonly involved.
(c) Bullous type-Thin-walled, tense, sup·
erficial bullae containing clear or
haemorrhagic fluid are seen.
No effective treatment is known. Prognosis in juvenile types is good as most cases
resolve at puberty.

CHRONIC BENIGN FAMILIAL
PEMPHIGUS
This disease is characterized by recurrent eruptions of vesicles and bullae on
the neck, flexures, and apposing surfaces.
Present data indicate transmission as an
irregular dominant. Recessive or familial
cases are rare.
The disease is characterized clinically by
the formation of a primary vesicle, bulla,
or lesion on normal skin. This ruptures,
leaving a red erosion which soon becomes
crusted. The central part may heal while
the border is still active. Lesions may
coalesce to form circinate patterns, clearing in a few weeks. Lesions may recur on
old sites.
Histologically, suprabasal bullae in which
acantholytic cells and sometimes dyskeratotic cells are found are the prominent
feature. Papillae o£ten project into the
bulla, ·the roof of which is usually intact.
JANUARY, 1961

Treatment: Aureomycin, Terramycin, or
Cortisone orally may clear up attacks.
Hydrocortisone ointment is sometimes
useful.

CUfiS HYPERELASTICA
This rather uncommon condition is
characterized by hyperelasticity of the skin,
hyperextensibility of the joints, fragility of
the skin and blood vessels, and tiny
pseudo-tumors which develop following
local trauma. It is transfitted as an incomplete dominant. There is no treatment.

NEVI
Nevi are localized abnormalities, usually hyperplasias, of some elements of the
skin or subcutaneous tissue, of congenital
origin. The precise etiology is unknown
but they are often hereditary. They frequently occur on sites corresponding to
embryonic clefts and also at points where
cutaneous nerves emerge from the deep
fascia.
Vascular Nevi
The commonest example of a vascular
naevus is the hemangioma. This includes
the following types.
( 1) Nevus Flammeus (Capillary heman-

gioma; Port Wine Stain)
This is a localized area of the skin in
which the superficial capillaries are dilated and more numerous than usual,
giving it a pink., red. or purple color.
Deeper blood vessels may also be involved. This lesion is usually situated
on the face but may be found anywhere.
There is no known, safe, effective
form of therapy.
(2) Simple Hemangioma (Strawberry mark;
Vascular naevus)
A bright red, soft, raised tumor,
often like a strawberry in shape. Histologically the dermal capillaries are dilated, tortuous, increased in numbers,
and show endothelial proliferation.
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--Common Hereditary Diseases of the S k i n - - - - - - - - - Lesions often g row to a certain size
and then suddenly cease. Common sites
are face, head, neck, shoulders, and
trunk. Involution, spontaneous or from
trauma results in 95 % of cases, leaving
fine atrophic scars. As spontaneous involution usually occurs by the age of
3-4 years, no treatment is requ ired .
(3) Cavernous H emangioma
This neoplasm consists of large irregular blood-filled spaces in the lower
dermis and subcutaneous tissue. Grossly, the tumor is large, soft, pongy,
rounded or flat, red or purple, and
often lobulated. When the lesion is
deep, the skin may be normal, or show
a simple hemangioma, and rarely, a
superimposed nevus flammeus, or
pigmentation.
X-rays are occasionally used for cosmetic reasons, but otherwise no treatment is required .

(4) Stellate ev11s (Spider etms)
This is a small type of nevus consisting of a dilated central vessel bright
red in color, and about one millimetre
in diameter. Smaller dilated vessels
radiating from it for a few millimetres
give the lesions its typical spider-like
appearance. They are commonest about
the nose, cheeks, and forehead , are only
slightly disfiguring, but bleed freely if
injured. T reatment consists of electrocauterization, electrolysis, or appl ication
of carbon dioxide snow.

Pigmented Nevi
This term applies to lesion which develop before or after birth, are of varying
size, and histologically characterized by
naevus cells.
(a) Jtmctio11al nevus
There is active formation of nevus
cells at <the epidermodermal junction,
and there are no nevus cell nests in
the dermis. The junctional t ype naevus appears at birth, or any time later.
It is a smooth, hairless, brown macule
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or papule. These nevus may occur
anywhere, and when on palms, soles,
or genitalia, they should be considered
pre-malignant.

( b) h 1tradermal nevi/S
There is no junction acttvtty, but
nevus cells are seen in the dermis.
The intradermal <type is well-defined,
smooth, usually hairy, in the form of a
flesh-colored or brown papule. It is
most commonly seen on the face and
neck .
( c) Comp01md nevru
This lesion is characterized by junctional activity plus the formation of
nevus cell nests in the dermis. Clinically and pathologically, the compound nevus shows features of both
the junctional · and intradermal types
of nevi.

Treatment : The intradermal type is only
removed for cosmetic purposes, by excision.
Junctional types may be removed similarly,
particularly if the nevus deepens in color.
and enlarges. Pigmented nevi on the palms,
soles, or genitalia should be widely excised.

Epidermal Nevi (Hard Nevi)
These nevi are characterized by an
overgrowth of t he epidermis, especially of
the horny layer and differ from the pig mented nevi in that there are no nevi
cells or any characteristic changes in the
corium. Verrucose nevi consists of a
patch of rough warty skin on the trunk or
limbs. Linear nevus (Segmental nevus,
Nevus unis lateralis) consists of streaks
or bands of irregular width occurring
usually on one side of the body only. They
may be composed of slightly raised horny
papules, the colour of the normal skin,
resembling plain warts or the lesions of
lichen planus, or the lesions may be thicker
and darker than this . Ichthyosis hystrix is
simply an extreme form of linear naevus,
the lesions being horny, dark brown or
black in color, and projecting half an inch
or more from the surface.
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Treatment: Salicylic acid ointment (2·
10% ) may be used to decrease the size of
the lesions. Small lesions may be removed
by excision or destroyed by dectrolysis, cautery, or diathermy. Larger lesions may be
treated by excision followed by skin graft.
Fibromatous Naevi
Multiple Cutaneous Neurofibromatosis or
Smith-von Recklinghatlsen' s Disease
In this disease, heredity plays an important part in at least a proportion of

cases.
This condition commonly displays three
manifestations :
1. Cafe-au-lait spots
2. Neurofibromas of the skin
3. Tumors of the central, autonomic,
and peripheral nervous systems.
Classically, after puberty, there occurs the
development of multiple, soft, flaccid ,
pedunculated, flesh-colored
cutaneous
tumors (neurofibromata) of varying
sizes. The tumors are preceeded by or
associated with one or more circumscribed
areas of brownish pigmentation on the
trunk. The skin tumors are usually pain less. In some cases, hemorrhage may occur

in the tumor. Sarcomatous changes occur
in less than 1% of cases. Deafness, bone
cysts, gastrointestinal tumors may be
present in some cases also.
There is no satisfactory treatment except local excision of ulcerated or infected
lesions.

SUMMARY
In this discussion, some of the more
common disorders which affect the skin
and which are of a hereditary nature,
have been outlined. Although none of
these diseases is particularly common, with
the exception of the naevi, they are of
sufficient importance to warrant the practitioner and student having some knowledge of them.
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TOPICAL CORTICOSTEROIDS
IN DERMATOLOGY
C. D. Calan, The Practitioner, No. 1103,
Vol. 184, May 1960.

the repeated use is governed by the clinical
response to therapy. The local steroid
preparations a.re acceptable cosmetically
and have almost no side-effects or drug
resistance.

In general, hydrocortisone is the steroid
of choice. The only conditions where
topical therapy can be reliably recommended are eczema or dermatitis, anogenital pruritis, facial and flexural psoriasis. Itching due to any dermatosis can be
reliably controlled. Cortisone and corticotrophin are ineffective, topically. These
drugs are suppressive and not curative and

Hypersensitivity reactions are rare as
also are systemic steroid effects from
absorption. Susceptibility to secondary bacterial infection may be increased in some
patients. Local injection is useful in certain
circumstances though not routinely and
dermal atrophy and occasional ulceration
may occur.
Eugene M . Biagioni, '61
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Differential Diagnosis of
Papulosq1Jamous Skin Eruptions
R.

J.

COLLIE, '61

INTRODUCTION
Dermatological diagnosis is one of the most difficult of aJI clinical studies
for the medical student to master. Perhaps this is due to a lade of a systematic
and logical approach to the diagnostic problem confronting him. Hence, a
diagnostic approach based on the basic type of lesion forming a given eruption
shall be the main purpose of this paper. Papulosquamous lesions, which form a
common and important group of cutaneous diseases, lend themselves to this
diagnostic approach. They are composed basically of a papule and a scale, and
a consideration of the various members of this group may serve to illustrate how
these various entities may be separated from each other on the basic type of
lesion, distribution, clinical features, and histopathological examination.
The papulosquamous skin eruptioas which will be described in this paper
are:
l. Psoriasis
2. Pityriasis Rosea
3. Lichen Planus
4. Seborrheic Dermatitis
5. Tinea Corporis
6. Secondary Syphilis
Other papulosquamous eruptions, such as Discoid Lupus Erythematosus, Bowen's
disease, and Parapsoriasis, are ~ common and will not be dealt with in this
paper. Only the typical diagnostic features of each entity will be discussed in order
to preserve clarity in the presentation.
l. PSORIASIS

The primary lesion of psoriasis is a flattopped papule, which quickly becomes
covered with a whitish, silvery gray, dry
scaling papule or plaque, the margin of
which is sharp. Although it is usually
slow in its development and chronic in its
course, it occasi<?nally develops acutely
with more or less widespread generalized
eruptions. Occasionally, when a scale is
scraped off, torn tips of hypertrophied and
inflamed papulae are exposed and minute droplets of blood ooze out. These
"bleeding points" are said to be typical of
the disease, but are also formed in many
other scaling eruptions.
It commonly occurs first in the scalp, as
discrete patches with a sharp margin (as
opposed to seborrheic dermatitis) with no
hair loss; then, as a symmetrical eruption
which involves by predilection the extensor
surfaces of the limbs, particularly of the
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elbows and knees. Other areas involved are
the palms and soles, while the backs of
the hands and fingers usually escape. The
nails, if involved, usually include all the
fingers, whereas with fungal infections
we see only two or three nails involved.
Psoriasis occurs in both sexes and at
any age but most commonly in early adult
life. It may or may not be pruritic and
systemic changes are seen only in psoriatic
arthritis (1% of patients) with fever and
joint pain. The Koebner phenomenon may
occur in the acute phases. This is a ten dency for psoriatic lesions to develop
where the skin has been traumatized in
any way, e.g.-by scratching. Exacerbations
and remissions are the rule.
Biospy is usually diagnostic but psoriasis is
sometimes difficult to distinguish from
chronic non-specific dermatitis with
lichenification.
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2. PITYRIASIS ROSEA
Pityriasis Rosea is an acute inflammatory
dermatosis characterized by a typical lesion
of an oval, scaling, fingernail-sized plaque,
which when on the trunk has its long axis
along the lines of cleavage of the skin.
The scales loosen centrally and peel centrifugally, their attachment being inside
the mildly erythematous and edematous
border of the lesion. The "mother'' plaque
is usually the largest, the others being
smaller; however, all lesions appear together within a few days. Commonly, the
lesions appear on the trunk and upper
extremities, and occasionaUy on the neck,
but rarely on the face.
This is a disease of adolescents and
young adults, in which the onset, distribution and morphology make the diagnosis
relatively easy. The course is mild, being
approximately six weeks with or without
treatment and leaving only occasional mild
purpuric remnants. There are usually no
systemic symptoms but the patient may
occasionally have a slight fever, sore
throat and minimal malaise. Pruritis is
often present but not usually severe.
The histopathology is non-specific.

and the mucous membrane of the mouth
(25 % of cases) and the glans penis.
Lesions of Lichen Planus in the mouth are
often confused with leukoplakia; and,
those of the glans penis with syphilis and
psoriasis.
This is a disease of young adults and
middle-aged persons, having no seasonal
or geographic distribution. The disease
may be acute, subacute or chronic. The
acute form has a sudden outbreak, accompanied by malaise; and, may be general in
distribution to cover abdomen, back, thighs
and forearms but is usually limited to certain regions. The chronic type is insidious
in onset and persists for months to years.
It usually has severe pruritis and a line of
papules along a scratch is frequently seen
(the Koebner phenomenon as in psoriasis) .
The duration may be many months for the
generalized form and often years for the
more localized forms. On resolution,
lesions are likely to leave temporarily
pigmented spots, and, sometimes, slightly
atrophic scars, particularly if they have
been long standing.
The histopathology is usually diagnostic.
4. SEBORRHEIC DERMATITIS

3. LICHEN PLANUS

Lichen Planus is an inflammatory dermatosis characterized initially by papules
which are red but in their fully developed
form are small, dry, and flat-topped with
a definite violet or purple sheen. They
are extremely variable as to size and shape.
There is usually no prominent scale visible
in the papular form until the lesions are
picked with the nail when a thin scale
appears. With modest magnification one
may see grayish lines or puncta which
course over the surface of the papulethese are Wickman's striae. These striae
are pathognomonic of Lichen Planus.
These lesions are usually bilaterally symmetrical and are often on the flexor surfaces of the wrists and legs. Other areas
which may be involved are the sacral area
JANUARY, 1961

Seborrheic dermatitis is the third member of a common triad, acne and rosacea
being the other two. The common mild form
affects the scalp only and is characterized
by diffuse, oily, and slightly yellow scales
with indistinct margins and moderate
erythema at the base. The scalp may be the
only area involved. The "moderately
severe" clinical type of seborrheic dermatitis affects the scalp plus any one or more
of the following areas: eyebrows, nasal
folds, retro-auricular areas, presternal area,
interscapular area, with extension from
these sites to involve intertriginous areas of
the trunk. Rarely, we may see widespread
dissemination in the most severe form to
produce generalized exfoliative dermatitis.
Although the patient may present with
a poor hygiene problem, there seems to be
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__ Differential Diagnosis of Papulosquamous Skin Eruptions-an underlying endocrine problem for it is
often seen in endocrine states associated
with obesity, such as diabetes, and in patients under corticosteroid therapy. The
latter exhibit a physiologic effect of an
increase in g reasiness and seborrheic scaling of the skin . It may be associated with
other diseases affecting the slcin such as
acne, which is almost always accompanied by
seborrheic dermatitis, and psoriasis which
is occasionally seen with seborrheic dermatitis in the scalp region. Secondary bacterial infection, usually streptococcal, is probably a key part of the disease and may
produce scaling and fissuring and hence
prolong the course of the disease.

5. TINEA CORPORIS (Ringworm of
Glabrous skin)
Tinea ( Ringworm) is a fungal infection
in which all areas of the smooth surface
of the skin may be involved, but ordinarily, the lesions tend to remain localized
and are not very numerous. Generally
speaking, Tinea of the Glabrous slcin
usually begins with flattened redd ish maculopapules. The lesions tend to spread
peripherally and heal in the centre, so that
annular patches of dermatitis evolve. The
central portion is pinkish and has a super ·
ficial scaling surface. The margin is sharply
defined, slightly elevated, actively inflamed, more or less scaly, and often vesicular.
Occasionally, individual lesions coalesce,
giving rise to arcuate figures . Hence we
see that Tinea Corporis can express itself
in many bizarre morphologic variations
which can be confused with many lesions
such as vesicles resembling herpes simplex,
plaques resembling prosiasis and seborrheic
dermatitis, and granulomas resembling skin
cancer.
Glabrous ringworm infections
particularly in three groups :

occur

( 1) persons who may be repeatedly
exposed to infected animals such
as kittens and cattle

( 2) persons with chronic fungal infecttions of the feet or nails
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( 3) persons who are in close and regular contact with humans suffering
from certain types of fungal infections, particularly individuals
with Tinea Capitis, from whom the
amount of spore dissemination is
enormous.
Often t he only symptom is moderate
pruritis, and, by and large, glabrous ringworm infections are relatively self-limited,
or, at least, easily influenced by a variety
of treatment methods.
Because Tinea infections may so perfectly mimic such common dermatoses as pityriasis rosea, psoriasis and seborrheic dermatitis, it is mandatory that the diagnosis of
tinea be substantiated by appropriate labratory investigation. A properly taken skin
scraping prepared by heating on a slide
with 15 % KOH will show the presence
of fungus mycelia. This examination is
simple and takes only a few minutes. In
cases where mycelia are few in number a
culture will be necessary.
6. SECONDARY SYPHILIS
Even though Syphilis is less common
now, a high index of suspicion is mandatory and enquiry about possible sexual contact often leads to a diagnosis. The possible
morphologic variations cannot be overemphasized, but, generally speaking, they
are easily recognized .
Often, the first eruption may take the
form of a faint erythematous or morbilliform blush (roseole) lasting for a number
of days. Generally, it is not pruritic and
often disappears without leaving a trace.
The next eruption is the papulosquamous syphilide which consists of a symmetrically distributed eruption of indurated, dull brownish-red papules or plaques
measuring approximately 1 em. in diameter. It is worthy of mention that sometimes only a few lesions here and there in
a diffuse eruption are papulosquamous.
These lesions are slightly scaly, and if the
scale is rubbed off, a colarette of scales
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~c:::

Lesion

Laboratory Findings
Biopsy usually
diagnostic

Pitryiasis
Rosea

Trunk and Upper
Inflammatory
Oval plaques
extremities
Long axis along lines
of cleavage

All lesions appear
within a few days
Slight constitutional
symptoms occasionally
Pruritis mild

Self-limited (6 weeks) Nonspecific histopathology

Lichen
Planus

Purple color
Symmetrical on flexor
surfaces of I i mbs
Dry Scales
Variable size and shape Mucous membranes
"Wickman's Striae"
Glans Penis
Occasionally
generalized

Variable onset, usually
associated with fatigue or nervous
tension.
Pruritis usua.lly severe
Constitutional symptoms usually absent

Us ually chronic
(months)

Histopathology is
usually diagnosti c

Seborrheic
Dermatitis

Diffuse
Slightly yellow
Oily scales
Indistinct margi ns

Probable hereditary
predispos ition
Associated with acne
and rosacea
Two main forms :
" mild" or dandruff
and " mod erately
severe"

Chronic, with remi ssions and exacerbations.

Nonspecific
histopathology

Tinea
Corporis

Secondary
Syphilis

N

Scalp
Usually slow onset
Symmetrical on exten- Pruritis variable
sor surface of limbs Constitutional sy mpNails
toms rare.
Palms and soles
Glans Penis

Course

Silvery gray
Dry scales
Sharp margin

......

\JI

History

Psoriasis

~~

~
......

Site

Scalp
Other sebaceous areas

Extremely variable
Glabrous skin
Often localized, annular, and with sharp
margin
Extremely variable
Anywhere on body
Often multiple, discrete Common sites are
anogenital region ,
and polymorphic
mouth, palms and
No frankly vesicular or
soles .
bullous lesions

Chronic, with remissions and exacterbations.

Sudden onset with in- Usually acute
Miscroscopic examination and culture of
dividual lesions in- Sometimes very chronir
creasing progressiveskin scrapings are
ly in size and new
diagnostic when
areas appearing
positi ve
History of exposure
Self-lim ited
Posi tive dark fi eld
(6-10 weeks)
Often asymptomatic
Posi tiv-e serologic
lesions
reaction
Constitutional symptoms variable but
usually mild
Lymphadenopathyregional or
generali zed

--Differential Diagnosis of Papulosquamous Skin Eruptions-left at the periphery will resemble Pityriasis Rosea. If the scale is prominent,
then the lesions may resemble psoriasis, but
10 Syphilis there is less heaping of the
scales. Both Psoriasis and Pityriasis Rosea
lack the rubbery induration so often found
in the syphilide. In addition to appearing
as a generalized rash, papulosquamous
lesions may occur as localized groups on
the scrotum, and in this area may present
a slightly moist surface. On the mucous
membranes they appear as whitish mucouslike patches which are prone to superfical
ulceration, and in the perianal region they
tend to coalesce with the formation of
flat indurated plaques, which have a purulent vegitating surface, and are known as
Condyloma Lata.
The diagnosis of syphilitic skin lesions
in the early stages of the disease depends
on their appearance, on the co-existence

SENSITIVITY TO HYDROCORTISONE
ACETATE OINI'MENT
Ronald Church, M.A., M.D., M.R.C.P.E.,
The British Journal of Dermatology
October 1960.
The use of hydrocortisone as an application for eczematous skin conditions seemed
to be free from any danger of sensitizing
the skin. However sensitivity reactions
have been recently reported by Burchhardt
(1959) and Kooy (1959).
The author presented five cases in which
hydrocortisone ointment 2 was used on an
eczematous lesion. In all five cases, the
eruption flared up. The lesions cleared
when a hydrococtisive ointment, perpared
by a different method, was applied.
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of other syphilitic manifestations such as
a resolving primary lesion, mucous membrane lesions, alopecia an adenitis, on the
finding of treponema pallida on dark field
examination of scrapings from skin ar:1d
mucosal lesions and on a positive serological test. (S.T.S. is always strongly positive
in secondary syphilis) .
SUMMARY
The following table serves to illustrat'
10me of the more common differentiating
features of the papulosquamous skin
eruptions
REFERENCES
I. Pillsbury, Shelley, and Kligman; Dermatology;
19S6, pp 36S, 39S, SS2, 619, 719, 734, 737.
2. Sutton; Diseases of the Skin; 19S6, pp 389,
401, 483, 893, 894, 898, 919.
3. Walker and Percival ; Introduction to Dermatology; 11th Edition pp 24S .

Through appropriate further studies and
investigations, it was shown that there was
no sensitivity to pure hydrocortisone acetate. Also it was discovered that the sensitizing agent in these cases was 21-diol
acetate contained in brand Z. 21-dial
acetate was present in the concentration of
1% and resulted from the incomplete
catalysis, using osmium as the catalyst, in
the final stage in the productiol'. of hydrocortisone acetate.
Conclusion:
In these cases it was 21-dial acetate
which was the sensitizing agent. It is
probable that other side products produced
by other processes can.~· be responsible for
sensitization reactions. Pure hydrocortisone
acetate was not sensitizfng.
-Ivan A. Bracalenti, '61
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Differential Diagnosis of
Vesiculo-bullous Lesions
CAROLYNNE HOBBS, '61

JNTRODUCI'ION
The differential diagnosis of vesiculo-bullous lesions is an extensive subject,
ranging from obscure diseases in adults to frequently occurring contagious diseases
in children. In the scope of an article of this sort, it is possible only to elaborate
on the more common conditions, as it would be too extensive to consider in
detail the complete classification. Some of the acute infectious diseases are pedia.tric
problems rather than dermatological.
To understand the differential diagnosis of vesiculo-bullous lesions, it is
necessary to define the words "vesicle"' and "bulla." A "vesicle"', in the dermatologic.al meaning of the word, is a small skin blister, as is seen in an herpetic or
smallpox vesicle. A "bulla" is a blister or large bleb, as is seen in a contact
dermatitis such as poison ivy, or with drug sensitivities.

CLASSIFICATION
( 1 ) Cleavage vesiculations
UniloCtllar -

without inclusiom

(a)
(b)
(c)
(d)
(e)
(f)

Physical and chemical agents
Contact allergic dermatitis
Impetigo contagiosa
Erythema multiforme
Dermatit is herpetiformis
Pemphigus
( 1) vulgaris
(2) vegetans
( 3) foliaceus
( 4) erythematodes
(g) Epidermolysis bullosa
(h) Benign chronic familial pemphivus

(2) Virus vesicles
- vir11s incl11siom
(a) Varicella
(b) Variola
(c) Herpes simplex
(1) isolated
(2) disseminated -Kaposi's varicelliform eruption
(d) Herpes zoster

Mt~ltilocular

CLEAVAGE VESICULATIONS
Physical and Chemical Agents
.Physical and chemical vesicular eruptions
are. known to all of us. A common examJANUARY, 1961

ple is the blister formation that can occur
when the skin is burned. Large bullae can
form , particularly on the feet after the
limbs have been exposed for a long time
in icy water or to a cold moist environment. Chemicals, such as mustard gas,
cause blistering and deep destruction of
the skin.
Contact Allergic Dermatitis
In a contact dermatitis, such as seen
after contact with poison ivy, there will
often be a history of exposure to the
sensitizing substance. Pathologically, the
epidermis presents intracellular edema,
vesicles and occasionally bullae.
Impetigo Contagiosa
Impetigo contagiosa is a disease of childhood, occurring sometimes in epidemics
and is caused by infection with staphylococcus aureus or hemolytic streptococcus.
It can also occur as a complication of
pediculosis or scabies.
The lesions consist of vesicles or bullae
which rapidly become pustular. They read ily rupture to form adherent, light brownish-yellow crusts surrounded by an erythema. The lesions appear singly or in
crops on the face and hands, and are
accompanied by enlarged regional nodes.
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--Differential Diagnosis of V esiculo-bullotts Lesions----They are itchy, and children inoculate
themselves and rapidly spread it by
scratching.
Pathologically, before the bullae rupture, t hey are subcorneal in location and
contain fibrin , polymorphonuclear leucocytes and some lymphocytes. With Gram's
stain, groups of cocci can be recog nized
within the bullae. The upper corium contains a moderately severe inflammatory
infiltrate of neutrophils and lymphocytes.
Impetigo must be differentiated from
herpes simplex. The rapid course of herpes
simplex, the location of the lesions on the
lips, and the fact that it is not auto-inoculable
are helpful. Herpes simplex, however, can
become secondarily infected with impetigo.
Erythema Multiforme
Erythema multiforme is a dermatosis in
which the lesions, as the name implies, are
multiform and include macules, papules,
vesicles and bullae. The most common
lesion is a papule, which by peripheral
extension and central clearing, tends to
form the characteristic iris or target lesion.
Often bullous or vesicular lesions replace
the "targets" or are associated with them.
The chronic type is probably a sensitivity to a virus infection. The acute
variety is likely a drug sensitivity or
possibly a sensitivity to a virus.
Pathologically in the macular and papular lesions, the epidermis shows spongiosis and intracellular edema, and the
corium, edema and a perivascular inflammatory infiltrate composed mainly of lymphocytes. In the bullous lesions, the edema
in the upper corium and in the rete malpighii is increased to such an extent that
vesicles and bullae form. The vesicles are
usually subepidermal.
In the chronic form, young adults are
subject, particularly in the spring and fall .
Lesions appear abruptly on the face and
neck, the backs of the hands and feet, and
on the buccal mucosa. They may be cir-
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cinate, target shaped, macular or bullous.
Severe constitutional symptoms characterize the acute Stevens-Johnson type, with
high fever, headache, stomatitis and prostration, as well as lesions of the conjunctiva, oral mucosa and total body surface.
It is important to distinguish erythema
multiforme from pemphigus vulgaris. In
general, vesicles or bullae associated with
little or no dermal inflammatory infiltrate
suggest pemphigus vulgaris; those associated with considerable dermal inflammatory infiltrate containing few or no
eosinophils suggest erythema multiforme.

Dermatitis Herpetiformis
Dermatitis herpetiformis (Duhring's
Disease) is a chronic, non-contagious skin
condition, with marked itching. It is often
seen in early adult life, although it can
occur at any age. It is three times more
common in men.
The etiology of this condition is unknown, although it has been suggested to
be viral, endocrine, a reaction to an infection
or to a vaccination, or a neurodermatitis.
The lesions of dermatitis herpetiformis
are variable and may consist of erythematous red-brown macules, angular tense
translucent pale yellow vesicles which can
coalesce to form bullae, or pustules. The
leisons are bilaterally symmetrically grouped on the hips, the scapular regions and the
extensor surfaces of the extremities. They
are accompanied by a severe, burning
itching which interferes with sleep. They
heal with a residual pigmentation, scarring
or atrophy. If untreated, the lesions persist
for years, but do not affect the general
health of the patient. A variant of this
condition may appear during the later
months of pregnancy and disappear with
delivery.
Histologically, the vesicles and bullae
of dermatitis herpetiformis are usually
subepidermal, but occasionally intra-epidermal in location. They contain, as a rule,
a large number of eosinophils in addition
to neutrophils and lymphocytes. The
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epidermis presents, in most instances, only
little intercellular and intracellular edema.
The upper corium shows edema and a considerable cellular infiltrate. Eosinophils are
always present in the infiltrate.
Dermatitis herpetiformis should be differentiated from pemphigus vulgaris and
erythema multiforme. Vesicles or bullae
associated with little or no dermal inflammatory infiltrate suggest pemphigus
vulgaris; those associated with considerable
dermal inflammatory infiltrate containing
few or no eosinophils suggest erythema
multiforme; and those associated with a
considerable dermal inflammatory infiltrate contam1ng eosinophils suggest
dermatitis herpetiformis.
Pemphigus
Pemphigus is a serious skin disease, with
systemic symptoms, and an acute or chronic
course, ultimately causing death from
cachexia, septicemia or bronchopneumonia.
It most frequently attacks adults of middle
age and often those of Semitic origin.
The etiology of this condition is unknown, although it has been suggested to
be of viral, bacterial, metabolic or psychogenic origin.
Histologically, the vesicles and bullae are
found usually in a subepidermal, but, occasionally, in an intra-epidermal location. In
an early lesion, the bulla contains only a
few cells and the upper corium presents
only marked edema. After a few days, the
number of cells within the bulla and in
the corium may be considerable, the majority of cells being neutrophils and lymphocytes.
Symptomatologically, there are various
types. The "vulgaris" form has an insidious
onset, with an early loss of appetite and
weight. Bullae appear from normal skin,
often as a result of trivial trauma, such as
rubbing, as seen in the axillae, groins, and
umbilicus. The bullae may be tense or
flaccid, and may contain serous or hemorrhagic fluid. This may later become puruJANUARY
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lent with an offensive characteristic
odor
due
to
secondary infection.
Rupture of the bullae leaves a raw surface
which becomes crusted, and later, pigmented. Less frequent are the foliaceus
vegetans, and erythematodes types.
It is often difficult to differentiate
pemphigus from bullous erythema multiforme and from dermatitis herpetiformis,
and diagnosis should not be made after one
examination of the patient, without the
help of blood studies, and pathological
examination of biopsy material. Erythema
multiforme usually has other forms of
lesions, such as the target areas. Lesions
appear on the face and neck, the back of
the hands and feet, and the buccal mucosa,
whereas in pemphigus, there is a tendency
for the lesions to be in the intertrigenous
areas, on the surfaces subject to rubbing,
in a somewhat symmetrical pattern. In
pemphigus, the most trivial trauma to
apparently normal skin can produce bullae.

In dermatitis herpetiformis, the lesions
are also symmetrically placed, but are seen
on the extensor surface of the extremities,
the scapular region and the sacrum. The
lesions are variegated and the disease does
not affect the general health of the patient
as does pemphigus.
Epidermolysis Bullosa
Epidermolysis bullosa is a condition in
which blisters are produced by trauma
especially on the soles of the feet, the
elbows and the knees. It was seen often in
World War II after long marches in
people who had never exhibited it before.
lt is believed to be hereditary as it is seen
in infancy and early childhood .
Pathologically, there is a separation of
the epidermis from the dermis. There is
little inflammation, but the elastic fibres
are deficient or fragmented. The vesicles
and bullae may be located in any layer of
the epidermis.
Symptomatologically, it is worse in warm
weather. In the simple form, serous blis-
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--Differential Diagtlosis of Vesicttlo-bullous Lesions----ters, which can be put to eight centimetres
in size, occur at the site of any trauma.
The blisters heal in several days, unless
there is a secondary pyogenic infection.
There is a dystrophic form which causes
gross deformity of the bands and feet. The
differentiation from pemphigus should be
made on the age of onset, the family history,
the reaction to trauma and the appearance
of the lesions mainly on the extremities.
In pemphigus, the number of cells within
the bullae and in the corium may be considerable, the majority of cells being neutrophils and lymphocytes, whereas in
epidermolysis bullosa, there is little
inflammation.
Benign Chronic Familial Pemphigus
Benign chronic familial pemphigus is a
rare hereditary disease which is characterized by recurrent bullous lesions, which,
although they may be annoying, are benign
and non-fatal. It must be differentiated
from true pemphigus by its recurrent
nature, the familial tendency, and the fact
that it is not injurious to the general
health. Pathologically, this disorder shows
hyperkeratosis, papillomatosis, lacunae and
vegetations. In addition to lacunae ( which
are slitlike vesicles,) true vesicles and bullae are present. The lacunae, vesicles and
bullae contain desquamated epithelial cells,
many of which show signs of degeneration .
In true pemphigus, the majority of cells in
the bullae and the corium are neutrophils
and lymphocytes. In benign chronic familial pemphigus, lesions occur in attacks
which may persist for weeks or months
and are usually seen on the sides of the
neck and in the intertrigenous areas.
Many diseases, at times, show vesicle
formation. Lichen planus may occasionally
be bullous, instead of the usual papulosquamous variety. Although disseminated
lupus erythematosus is usually a flat, scaly
type of lesion, it may, rarely, be bullous.
Congenital syphilis is rarely identified with
a vesicular skin eruption.
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VIRUS VESICLES
Virus infections often cause vesiculations
in both adults and children. While diagnosis can often be made on the clinical
picture, it is important to make use of the
results that can be obtained from virus
laboratory studies.
Varicella
Varicella or chicken pox is an infectious
disease seen usually in children. It is caused
by a virus and has an incubation period of
about 10 to 14 days after exposure to a
case. There is often only a very mild
constitutional reaction unless the lesions
become pustular, when it is likely to
produce a fever.
The lesions are seen on the face, scalp
and trunk, and appear as successive outcroppings for several days. They consist
of a faint macular erythema, followed by
the formation of thin vesicles which readily
rupture to form pustules and then crusts.
The primary differential diagnosis of
chicken pox is smallpox, which should be
considered in the case of an isolated
chicken pox in an adult. In chicken pox,
the pustules are unilocular, never umbilicated, and appear most abundantly on
the abdomen, chest and face. There are
successive crops of lesions. Histologically,
ballooning degeneration is more prominent than reticular degeneration . The balloon cells are larger than in variola and are
often multinucleated, some containing as
many as a dozen nuclei. Leucocyte infiltration is usually slight. In ·smallpox, the
pustules are usually multilocular, the primary lesions are frequently umbilicated, and
the rash is seen mainly on the face and
limbs. In smallpox, there is only one set
of lesions. Laboratory tests for the identification of the variola virus are sometimes
necessary to distinguish smallpox from
chicken pox.
Variola
Variola or smallpox is a contagious disease with severe toxic manifestations, and
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a rash which heals to leave depressed scars.
There is a high mortality rate in those
affected with the disease, but with the
general use of variola vaccination on this
continent, there is a low morbidity rate
in this country.
The lesions of this disease appear in one
crop within a period of a few hours. After
an incubation period of about 8 to 14 days,
there is a prodromal period with high
fever, chills and headache--a more severe
constitutional reaction than is seen with
chicken pox. On the fourth day, papular
lesions appear on the face, extremities and
the palms and the soles, which become
vesicular and then pustular. Upon recognition of the disease, the patient should be
isolated.
The most important differential diagnosis is that of chicken pox. In variola,
reticular degeneration is prominent, while
balloon cells are few in number and small
in size. The vesicles, therefore, are
multilocular.
Herpes Simplex
Herpes simplex, also called a fever
blister, or a cold sore, consists of an acute
eruption of one or more groups of vesicles
on an erythematous base. The vesicular
fluid contains a virus, which is believed
to live normally on mucous membranes.
It is seen to occur in conjuction with febrile diseases, such as pneumonia, influenza,
meningitis, colds and other illnesses. There
appears to be a familial tendency. There
is no immunity to the condition and it has
been found that 50 to 75 % of normal
individuals are carriers of the virus.
The lesions appear most frequently on
the lips, but have been found on the external and internal surfaces of the nose, on
the cheeks, the ears and the genitalia. They
consist of a cluster of pin-head sized (or
larger) vesicles on an erythematous base.
They contain a clear exudate which soon
becomes sero-purulent. The vesicles rupture, forming a flaky crust, and heal
without scarring in about a week.
JANUARY,
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In herpes simplex, reticular degeneration
prevails over ballooning degeneration.
Herpes zoster may also be differentiated
clinically by its unilateral distribution on
the skin supplied by one or more of the
posterior spinal nerve roots. Its eruption
is· also accompanied by severe pain.
In the crusted stage, facial herpes simplex resemble impetigo. It may be differentiated by its rapid course, the fact that it
is not auto-inoculable, and the fact that it
is found on the lips.
When herpes simplex occurs on the
genitalia, it should not be mistaken for a
chancre. The examination of the vesicular
fluid with dark field illumination, looking
for treponema pallidum, will be diagnostic
of a primary chancre of syphilis.
Kaposi's Varic:elliform Eruption
Kaposi's varicelliform eruption, a disseminated form of herpes simplex, is a
widespread, febrile, vesicular disease. It is
seen in susceptible individuals, such as
infants with eczema or patients with neurodermatitis. The patient is acutely ill, with
umbilicated lesions in the area of the
eczema, particularly on the upper trunk,
neck and head. There are enlarged regional
nodes. New vesicles continue to develop
until the antibody level has risen to an
effective level. The vesicles are lentil sized,
often confluent and umbilicated. The
eruption should be differentiated from
vaccinia, but clinically both diseases look
alike.
Both diseases present, on histological examination, vesicles and pustules with degeneration of the epidermal cells. Reticular
and ballooning degeneration is evident and
inclusion bodies may be present within
epidermal cells. The corium shows a severe
inflammatory reaction. As a result of their
similarity, the two diseases can be differentiated only on the basis of the history
of possible exposure to the vaccinia virus
and through isolation of the respective
virus.
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--Differential Diag1zosis of V esiculo-bullous Lesions----Herpes Zoster
Herpes zoster or shingles is due to infection with the vi rus causing or related
to that of chicken pox. It can occur at any
age. The lesions consist of patches of
erythema, with groups of vesiculo-pustulc:s,
in a segment of skin innervated by one or
more posterior spinal nerve roots. The
eruption is usually unilateral and appears
abruptly, although in adults, it is often
preceded by pain, tenderness and fever.
There may be an accompanying adenitis. It
many involve the fifth cranial nerve, resulting in lesions of the conjuctiva and eye.
When the pain preceeds the eruption,
it may be mistaken for that of pleurisy or
some intra-abdominal condition. The limitation of the lesions to one side of the
body, the distribution on one or more
nerve roots and the pain usually distinguish herpes zoster from erythema multiforme, from dermatitis herpetiformis and
from herpes simplex.

(1)
(2)
( 3)
( 4)

history
physical examination
biopsy and pathological study
virus laboratory study.
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Acne Vulgaris
C. ZALTZ, '61

INTRODUCfiON
Acne Vulgaris is a disorder of the skin, described as a classical stigma of
adolescence, and as such has been viewed as a normal physiological reaction in
the skin. The increased amount of sebum secreted during adolescence is clearly
physiological, but the inflammatory change of true acne, represents a disease
which may be extraordinarily chronic, and sometimes productive of residual scarring.
Because of its frequency, and of the psychological and social consequences
that may result, acne vulgaris becomes one of the most important dermatological
problems.

DEFINITION
Acne vulgaris is a chronic inflammation
of the pilosebaceous apparatus of the skin
(i.e. hair follicle and sebaceous gland)
characterized by comedones, papules, pustules and cysts, and is always preceded by
seborrhea.

ETIOLOGY
The true etiology of acne vulgaris is
still a matter of some question. The list of
factors is large, (indicating of course that
the cause is unknown), but some of the
major theories are herein presented.
l. Sebaceous glands are more active than

normal due to :
(1) heredity: - It should be pointed out
at the outset that the tendency to
seborrhea is inherited, probably
through an inherited hormonal pattern. This assumes a very practical
importance, beacuse in treatment,
only control, and not cure can be
offered.
(2) increase in circulating androgens :It seems that there is full agreement
that androgens are most important in
increasing sebaceous activity. This
factor is closely related to that mentioned above.
(3) food factors :- This concept is no
longer held to be a major cause of
acne, and is mentioned because such
an old idea dies hard.
JANUARY, 1961

( 4) drugs :- Bromides and iodides produce an acnei-form lesion, probably
through the stimulation of sebaceous
glands.
2. Follicular plugging of the opening of the

sebaceous glands on the basis of :
( 1) mild bypothyroidism and
( 2) deficient vitamitt A:These were once considered to be important causes of follicular plugging.
Suffice it to say that these views are
no longer accepted .
(3) mechanical plugging of the gland
opening: -Oasically this plugging is
caused by cosmetic face creams and
hair oils.
(4) andgroens :- It has been shown that
androgens cause an increase in the
keratin layer of the epidermis. This
hyperkeratinization extends down the
mouth of the hair follicle, causing
obstruction to the orifice of the
sebaceous gland .
3. l nfection :It is difficult to be certain if infection is a

primary agent in acne vulgars. Occasionally,
however, secondary infection of the lesions
becomes a prominent feature of the condition
4. Psychological Factors:These are of very great importance in
acne vulgaris. Oinically, acne proceeds by
exacerbations and remissions, the patient
going into remission in stress-free periods.
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--Acne V u l g a r i s - - - - - - - - - - - - - - - - - It is suggested that stress causes an
increase in circulating androgen, secondary
to an increased ACTH, and that this
androgen causes follicular plugging and
increased sebaceous gland activity.
GENESIS OF THE BASIC LESION
1. Comedo
This is also known as the "blackhead "
and is basic to the diagnosis of acne.
Essentially this is formed by retention of
secretion in a follicle, the reason for the
retention being somewhat controversial.
The major theory appears to be :
Obstruction to the outlet of the pilosebaceous unit by either:
(i) hyperkeratosis of the orifice.
(ii) increased sebum, which may or
may 110t be physically and chemically altered.
(iii) abnormally viscid sebum that
contains iffitants which ca11se
hyperk eratosis.
( iv) fa~~lty anatomical strttelure of
the pilosebaceous u11it.
The comedo enlarges to the point where
simple mechanical force causes rupture of
the follicular wall, forcing sebum and keratin
into the corium causing a foreign body
reaction.
ASSOCIATED LESIONS
L Papule:- This is by definition, any
solid elevated lesion of the skin, and is the
result of inflammation about a blackhead.
The color of the papule varies from
bright red to deeper and fainter shades,
depending on the intensity of t he inflammatory response and nearness to the skin
surface.
2. P.ustule:- This is an elevated lesion in
the skin mntaining pus. It is formed by

infection and liquefaction necrosis of a
papule.
3. Cyst:- This is formed by an extremely
intense foreign body reaction situated so
deeply in the corium that it cannot reach
the surface as a pustule does. It occurs in
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a preexisting sebaceous cyst which may
have been very small.
DISTRIBUTION OF THE LESIONS
Generally the involved areas are central ·
face, back, chest and upper arms. However,
acne may very occasionally be seen in other
areas as well.
CLINICAL TYPES OF ACNE
As it will be recalled from the definition,
the basic lesions in acne are comedones,
papules, pustules and cysts. The clinical
forms of acne are named for the predominating basic lesions.
The following classification is by no
means complete, and is presented for
simplicity and clarity:
1. Comedo Acne:- The eruption is composed almost entirely of blackheads
on an oily skin.
2. Papular Acne:- This shows large
numbers of papules, derived of course
from inflammation about a blackhead.
3. Pustular Acne:- Obviously from the
name, the pustular component predominates. Comedones are present
as well.
4. Cystic Acne:- This type shows, along
with the basic comedones, numerous
deep-seated cysts. These often show
an intense inflammatory reaction and
produce painful nodular swelling
one to three centimeters in diameter.
5. Acne Conglobata:- This is an uncommon form of the disease in which
cysts become infected and join together under the skin to form numerous fluctuant abscesses and discharging sinuses.
The end results of acne may be a completely clear skin, a skin that shows small
pits, depressions and slight scarring, or
keloid formation at the site of severe
inflammation.

TREATMENI'
It is obvious that a disease which presents an undertermined etiology will be
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graced with numerous "cures" . Such is the
case with acne vulgaris. lt is beyond the
scope of this article .to review the various
treatments, but rather a form of therapy
shall be presented that has proven to be
effective in clinical practice.
Both age and sex are sometimes a cause of
failure in treatment. Younger children often
lack
responsibility
that
they
must
assume in bringing the disease under control, and boys are generally less mindful
of their appearance than girls.
Any form of treatment that is undertaken is going to be distasteful and cause
unfavorable alterations in appearance. To
offset the complaints that result, one must
gain the confidence of both the patient
and the parents, so that they will cooperate
within the regime that is outlined.

Specific
1. Hair oils and face creams should not be
used as these provide mechanical plugs
for the hair follicles. However, one
also must be sensible and allow the use
of nongreasy cosmetics for daytime
wear.
2. De-oiling of the face fm d the scalp with
washing as often as the skin gets oily.
If the daily activities prevent washing
with soap and water, astringent cleansing solutions of alcohol and acetone
may be used.
3. Drying agents and peeling agmts classically used are resorcin (2 to 6 % ) .
precipitated sulfur (2 to 10% ) and
salicylic acid ( 2 to 5% ) . These can be
prescribed in varying concentrations,
delivered in water or unscented face
creams so that either a harsh or mild
peeling and drying agent is dispensed.
4. Removal of comedones and milia by
physician at regular intervals to clear
the hair follicles of inspissated secretions.
5. Sedation aJJd reassurmJce are fundamental to the successful treatment of
acne vulgaris. It is known that acne is
exacerbated during stressful periods so
that a tranquilizing agent should be
JANUARY,
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prescribed in therapeutic doses during
periods of particular stress.
6. Antibiotics are indicated in acne vulgaris only when a pathogenic organism
is demonstrated on culture of the lesion
in question. The smne principles apply
to the m1tibiotic treatment of ame as
apply to the antibiotic treatment of any
other infection. That is, after sensitivities of the organism have been determined, short term treatment with systemic antibiotics in full therapeuic
dose should be adminisered.
7 . S11ch other adjuncts to therapy as ultraviolet light, X- ray, estrogenic hormones,
vitmnin A , thyroid, are of no value and
hould not be used .
SUMMARY
The etiology of acne vulgaris is still a
matter of question. It is generally conceded, however, hat an increase in circulating androgens from whatever cause is
responsible for both increased sebaceous
gland activity and hyperkeratinization of
the skin. It is important, as well, to recognize that the basic lesion in acne--the
comedo--is formed by retention of secretion in a follicle, and that both hyperkeratinization of the skin and increased secretion of sebum could result in this retention .
The treatment presented precludes the
acceptance of the etiology of acne herein
presented. Only with this in mind , can one
be justified in therapy that is aimed at
decreasing keratinization and sebaceous
gland activity. As useful as the therapeutic
agents are, success in control of acne will
be difficult if the physician does not win
and hold the confidence of his patient.
1.
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Griseofulvin in the Management
of Superficial Fungus Infections
GEORGE GUGINO, '61

INTRODUCTION
Dermatologists have long noted the need for a systemically administered drug
designed to combat superficial infection of the skin due to fungi. Griseofulvin is
the first such agent. The incidence of the superficial mycoses increases progressively as one goes from frigid to tropical climates. Although the mortality is quite low,
the morbidity rate is extremely high. Treatment until now has been limited to
topical agents, many of them odorous, bothersome, and ineffective, with which
it was attempted unsuccessfully to penetrate the keratotic layers and destroy the
fungus from the outside in. Most acute extremely superficial mycoses of the
glabrous skin would yield to persistent topical therapy, but infections of the
finger and toe nails presented almost hopeless therapeutic problems.

HISTORY
Griseofulvin is a fermentation product of
three species of the mould penicillium: P.
griseofulvin, Dierck X, P. janczewski and
P. patul11m. It was discovered by Oxford,
Raistrick, and Simonert in 19391 • Though
used in agricultural sprays since approximately 1943, the medical interest was not
revived until 1945 when Brian and coworkers2 isolated a "curling factor" from
cultures of P. janczewski. They noted that
in low concentrations it supressed growth
and produced excessive branching with considerable distortion of the hypha! elements
of a number of fungal species. Grove and
McGowan 3 demonstrated in 1947 that "curling factor" and griseofulvin were identical.
No one attempted to use the drug clinically until it was found in 1955 by workers
at the Glaxo Laboratories, that griseofulvin
in vitro inhibited the growth of many pathogenic dermatophytes. It took about two
decades, however, after its discovery before
Gentles• in 1958-59 after infecting guinea
pigs with M. Canis and T. mentagrophytes,
demonstrated the in vivo effect of griseofulvin when given orally. Gentles et al 5
later demonstrated that griseofulvin was
absorbed from the gastrointestinal tract
and deposited in the keratin of the hair.
Treatment of human beings was first
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attempted by Williams and his group 6 in
1958. Numerous studies have been done
since then and all have given good results.
The topical use of the drug has been tried
but has not proven to be as effective as
when the drug is used orally.
CLINICAL EFFECTS
Griseofulvin inhibits the growth of all
members of Trichophyton, Microsporum
and Epidermophyton which commonly infect the hair, nails and skin. Griseofulvin
is not effective against becteria, yeasts or
systemic fungus infections with the possible exception of nocardiosis. 7 A typical
study is that of Norman J. Goldfarb, M.D .,
and M. B. Sulzberger, M.D.,8 of New
York. In their series one hundred and
thirty seven patients were treated with oral
griseofulvin. The one hundred and thirty
seven patients presented a total of two
hundred and fifty five sites involved with
superficial fungal infections. Infections
of glabrous skin, groins, palms and soles
showed rather rapid clinical improvement.
Clinical cure, requiring an average of three
to four weeks, was obtained in all cases
with involvement of glabrous skin and
groins. The average time required to cure
the palms was six weeks and of soles, eight
weeks. Some clinically cured sites demon-
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strated mycological evidence in microscopic
examination of skin scrapings with potassium hydroxide or by culture growth.
These patients are designated as being in
the "healthy carrier" state. Of the patients
treated for Tinea Capitis the clinical and
~ycological cures were more consistently
obtained on levels of 0.5 to 1.0 grams
daily. Single hig h initial dosage did not
prove effective in spite of weekly close
shaving of the scalp.
In the treatment of onychomycosis, detection of progress was slow as may be
expected due to the slow growth of these
hard keratin structures. Clinical cure of
the fingernails required four months. Toe
nails required seven weeks to demonstrate
the earliest signs of improvement. The
degree of improvement noted after several
months of therapy permits a projection
that cure of the toenails would require
three and one half to eight months of
treatment. The majority of recurrences or
exacerbations recorded were noted after
cessation of therapy; however, some exacerbations did occur while under therapy.
These exacerbations occurred in patients
showing both clinical and mycological
cure as well as in those showing only
clinical improvement or cure. None of the
re-infections or recurrent infections failed
to respond to re-institution of therapy with
griseofulvin. Employing both clinical and
mycological criteria no resistance to therapy
was noted.
This study, I feel, is fairly typical of
those presented by many workers in the
field.
RESISTANCE
The question of development of resistance to griseofulvin has been studied by,
among others, Rosenthal and Wiseu,
Aytoun et al 10 and Robinson et al. 11 These
three groups were able to develop in vitro
strains of several fungi with increased
resistance to griseofulvin. In vitro attempts
to reverse the increased resistance have not
succeeded, but previously resistant strains
JANUARY, 1961

in vitro have been found to lose their
resistance after one passage through a
guniea pig.
Cultures from patients on griseofulvin
have shown no increased in vitro resistance
to the drug. To date, no evidence has been
obtained, either in animal experiments or
~n h_umans, that such resistance develops
10 VIVO.

NATURE OF ACfiON
The action of griseofulvin on strains of
T. mbmm has been studied with the electron
microscope by Blanket al. 12 They have observed that the cell walls seem to lose their
integrity separating into irregular and
frayed layers after exposure to griseofulvin. Foley and Greco13 suggest that griseofulvin exerts its fungicidal effect more
vigorously in fungi that are actively
metabolising, and if this is so, the action
resembles that of penicillin. McNall14 t5
has shown that partial reversal of growth
inhibition by purine and purine derivatives
occurs, supporting the hypothesis that the
anti-fungal activity of griseofulvin is due
at least in part to its inhibition of nucleic
acid synthesis, at steps either prior to or
at the polymerization stage. The first two
rings of griseofulvin resemble in many
structural ways the first two rings of the
purine molecule. These structural similarities _suggest strongly that griseofulvin may
posstbly act as a competitive analogue of
nucleic acid synthesis. This theory has
largely replaced the earlier work of Briant&
which suggested that the inhibition of
growth by griseofulvin was due to the
interference of synthesis of chitin in the
cell wall.

ABSORPTION, DISTRIBUTION,
METABOLISM AND EXCRETION
The oral administration of griseofulvin
is its main therapeutic route. Absorption
studies on cats indicate that griseofulvin is
absorbed primarily throughout the small
intestine. Absorption does not result entirely from passive diffusion ; a self limit-
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Bedford et al 11 1 8 have shown experimentally in animals that there is a peak
blood level concentration about four hours
after a single oral dose. The half life of
griseofulvin in the blood is about six
hours. This value agrees well with what
has been shown for man generally, although
it is less consistent in the human. 17 1 8 After
a single oral dose griseofulvin was found
in all the tissues, examined (heat~t, lung,
liver, spleen, kidney, testes, skin, skeletal
muscle, smooth muscle and fat). The
concentrations in these tissues parallelled
those in the blood attaining peak values
at four hours and then declining to negligible levels in sixteen hours. Only 0.4%
appears in the urine unchanged during
the first eight hours after administr:l!tion.
The concentrations in hear.t, lung, kidneys,
spleen and testes were similar to those
found in the blood after oral dosing, but
significantly higher levels were found in
skeletal muscle, fat, skin and liver. In
order to be effective griseofulvin must be
absorbed and incorpora;ted into the epithelium or hair. After the onset of therapy,
griseofulvin is detected at the base of the
stratum corneum of human subjects in as
little as forty eight hours and is present
at this site in all subjects by seventy two
hours. Griseofulvin is transported t hrough
the basal twenty-five per cent of the
stratum corneum in from six to twelve
days and reaches the fifty per cent depth,
or mid zone of the horny layer, in from
twelve to nineteen days. Persons receiving
a gram of the antibiotic daily for periods
ranging from eight to fifty-six days failed
to demonstrate conclusively the presence of
active griseofulvin at the intact skin surface upon the termination of therapy19 •
Metabolic studies in vitro show t hat only
the liver destroys griseofulvin, the destruction rate being 1.1 microgms. per gm. per
minute.
DOSAGE
The consensus of opm1on of those in
the field indicates that in adults one gram
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per day in four divided doses is optimum.
In children weighing up to fifty pounds,
five hundred to seven hundred and fifty
mgms. in divided doses is used; for children above that weight the adult dosage
is used . In some cases increased dosage may
be necessary and seems to be well tolerated.
Some workers feel that in cases requiring
long term therapy intermittent doses of
griseofulvin may be used with equal
results .

SIDE ACfiONS, TOXICITY AND
CONTRAINDICATIONS
To date, the side effects of griseofulvin
have been relatively mild and transient,
consi~ing of headache, diarrhea, nausea,
fatigue and drowsiness and generalized
maculopapular eruptions resembling other
drug rashes. Only occasionally is it necessary to discontinue therapy due to the
severity of the side effects. The side effects
are most commonly seen in the first two
weeks of therapy and usually spontaneously
regress.
It has been shown by intraperitoneal
and intravenous injections of large doses
of griseofulvin in experimental animals
that interference with mitosis occurs in
actively-dividing cells, at the metaphase.
Human studies by McLeod and Nelson 20
have shown that the daily administration
of two gms. of griseofulvin to normal
men for periods ranging up to six months
does not produce significant changes in
semen quality or in the histology of the
testis. Livingood et al 2 1 carefully observ~d
for side effects and possible toxicity
sixty-six patients receiving griseofulvin in
normal therapeutic dosages of two hundred
and fifty mgm. q.i.d. for adults and 125
mgm. or 250 mgm. b.i.d. or t.i.d. in
children, dependjng on age and weight.
They were able to show :
1. No significant changes in the cellular

elements of the peripheral blood
2. No significant changes in bone mar-

row studies;
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3. Standard serum creatmtoe kidney
function tests performed before and
after treatment on thirty-two patients
were negative
4. No evidence of liver function abnormalities following prolonged administration of griseofulvin.
The only known contradiction to the use
of griseofulvin is the knowledge of preexisting blood dyscrasias. Previous sensitivity to penicillin is not a contraindication.
SUMMARY
To date, griseofulvin is the most effecttive treatment of superficial fungus infections. Studies show that it is relatively
non-toxic but the long term toxicity will
only be determined in time and with its
general widespread use.
Griseofulvin, like any antibiotic, should
never be administered unless there is
positive laboratory evidence of infection
with a susceptible organism. It must be
remembered that even the most expert
clinician is sometimes unable to distinguish eruptions due to fungus infections
from those due to other causes without
the help of the microscopic examination
of a skin scraping.
The foregoing article has attempted to
review the literature on griseofulvin. It
has dealt with the history, clinical effects,
resistance, action, metabolism, therapeutic
levels and toxicity of the drug, and has
attempted to present a brief but working
knowledge for the student and the
practitioner.
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Book Reviews
Adventure To Motherhood by J. Allen
Offen, M.D ., 74 pages, Audio Visual
Education Company of America. $2.95.

by an understanding physician at a modern
medical centre.

This short book presents the story of
pregnancy in a pleasant and unusual manner. Through colored pictures with a
small amount of commentary, the progress
of the pregnancy and childbirth of a young
married woman is followed . The scenes
proceed from her first prenatal visit
through the physician's examinations at
various stages, the young couple's tour of
the hospital's obstetrical facilities as part
of the nurses'course for expectant parents,
and, finally, through the labor and delivery of the young woman herself.

Pediatric Anesthesiology by Leight and
Belton, in collaboration with Lewis and
Scott, 461 pp. iU. 2nd ed. MacMillan Ltd.
$12.00.

Written by Dr. Offen to "allay the
fears, disprove the old-wives tales and
answer the ever-present questions of our
young women and men, the mothers and
fathers of tomorrow", Adventure to
Motherhood should provide a valuable
gift book for expectant mothers. However,
its use will be limited to a certain extent
by the socio-economic class of the woman,
and by the progressiveness of the obstetrical department of the hospital where she
will deliver, and, of course, by the attitudes of her physician or clinic. It will
be especially valuable to the married
woman expecting her first baby, attended
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In thjs easily read, well-illustrated volume, the problems of anesthesia in pediatric practice are covered in an interesting
manner. The first section deals with the
preanesthetic evaluation of the infant and
child, and the important factors, relative
to anesthesia, of a large number of pediatric diseases. A section follows on the
pharmacology of anesthetic agents used in
this field, including a discussion of some
of the more frequently used anesthetic equipment. In the third section, the authors outline the preparation of the infant for surgery,
as well as the operative and postoperative
management of the pediatric patient. In
the last section the authors cover the
anesthetic management of many surgica'l
procedures individually.
Each chapter has a good bibliography,
and the illustrations are excellent. The
book, written by specialists in this young
specialty, brings the reader up to date in
this field . It is valuable reading both for
physicians and medical students.
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